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A  better  way  to  connect  remote  control 
flexible  shafts  to  radio  receivers 


PHILCO  TRANSITONE 
MODEL  10.  Close-up  shows 
how  the  short  lengths  of 
S.  S.  W.  flexible  shafting 
are  used  to  couple  S.  S.  W. 
Remote  Control  shafts  to 
condenser  and  volume  con¬ 
trol.  Photos,  courtesy  of 
TRANSITONE  AUTOMO¬ 
BILE  RADIO  CORP. 


The  method  illustrated,  was  developed  by 
PHILCO  with  S.  S.  WHITE  cooperating.  Instead 
of  connerting  the  S.  S.  WHITE  remote  control 
flexible  shafts  direct  to  the  solid  shafts  of  the 
condenser  and  volume  control,  short  lengths  of 
S.  S.  WHITE  flexible  shafting  with  end  fittings 
attached,  are  used  inside  the  receiver  as  couplings. 

These  flexible  coupling  shafts  provide  auto¬ 
matic  alignment  of  the  shafts  of  the  condenser 
and  the  volume  control  with  their  respective 
holes  in  the  receiver  case,  thus  facilitating  the 
assembly  of  these  units  in  the  receiver. 

They  also  have  the  advantage  of  preventing 
any  noise  which  may  be  caused  by  vibration  of 


the  outside  shafts,  from  being  communicated  to 
the  sensitive  parts  of  the  receiver  circuit. 

In  the  case  of  auto  radios,  the  smaller  the  size 
of  the  receiver  the  better.  It  is  possible  that  the 
use  of  flexible  coupling  shafts  may  permit  of  a 
rearrangement  of  receiver  parts  and  a  reduction 
in  overall  dimensions. 

Since  these  coupling  shafts  can  be  made  up  in 
any  length  and  can  be  equipped  with  end  fittings 
of  varied  design,  they  are  practicable  for  all 
receivers. 

Call  on  us  freely  for  further  information  about 
the  use  of  flexible  coupling  shafts  or  for  assist¬ 
ance  in  working  out  specific  applications.  No 
obligation  is  involved. 


The  S.  S.  WHITE  Dental  Mfg.  Co.,  INDUSTRIAL  DIVISION 

Knickerbocker  Building . New  York,  N.  Y. 
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Light 


■  Photo  electric  tubes  provide 
a  convenient,  accurate  and 
speedy  means  for  controlling 
many  types  of  production 
machinery.  Westinghouse 
Phototubes  and  control  equipment  are  sturdy, 
sensitive  and  surprisingly  inexpensive.  Let 
us  tell  you  how  you  can  use  phototubes  for 
counting,  weighing;  for  controlling  lighting, 
punch  presses,  elevators,  rolling  mills,  paper 
and  textile  machinery.  Write  for  free  book. 
Our  engineers  will  gladly  discuss  your  prob¬ 
lems  without  obligating  you  in  any  way. 


li^UEX  TO  ADVERTISERS 


This  index  is  published  as  a  eonvenienre  to  the  reader.  Every 
rare  is  taken  to  make  it  accurate  but  Electronics  assumes  no 
responsibility  for  errors  or  omissions. 
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company 


—  of  assembling  molded  eases  and  parts 


various  contact  assemblies,  brackets 
and  fibre  covers  to  molded  Bakelite 
cases  a  notable  economy  has  been 


effected  and  the  production  speed 
has  been  increased. 

MORE  SECURE  FASTENINGS,  TOO 

Greater  security,  as  well  as  economy, 
is  gained  by  using  Self-tapping  Screws. 


See  the  graph  taken  from  unbiased 
tests  of  security  in  molded  materials. 
Such  fastening  strength  saves  trouble 
and  complaints. 

Investigate  the  possibilities  for  sav¬ 
ings  on  your  assemblies  by  using  these 
unique  Screws  in  place  of  threaded 
inserts  and  instead  of  machine  screws 
in  holes  tapped  in  molded  materials. 
A  trial  will  show  what  you  can  save. 
Send  the  coupon  for  free  samples 
and  recommendations  of  our  Assem¬ 
bly  Engineers. 

PARKER-KALON 

HARDENED 

Self-tapping  Screws 

PAT  IN  U.S  AND  FOREIGN  COUNTRIES 


PARKER-KALON  CORPORATION.  198  Varick  Street.  New  York.  N.  Y. 

Please  send  information  on  Self-tapping  Screws  and  free  samples  for  trial  on  the 
assemblies  described  on  attached  sheet. 

Name,  Title 


Hundreds  of  electrical  devices  can 
be  made  cheaper  and  better  merely 
by  using  Self-tapping  Screws  in  place 
of  brass  inserts.  There  are  scores  of 
applications  to  prove  it.  The  "Olym¬ 
pic"  battery-operated  sharpeners  il¬ 
lustrated  here  are  good  examples.  By 
avoiding  costly  inserts  in  fastening  the 
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Where  and  How  to  use:- 


Typa  ‘*Z*’  Hardened  SeH-tapping 

Sheet  Metal  Screws 

/•V^  For  ioining  and  making 

fastenings  to  molded,  cast 
*  and  laminated  plastics; 

Ip*  die  castings  and  sheet 

- -  metal.  Simply  turn  the 

Screws  into  drilled  or  molded  holes. 
Can  be  removed  and  replaced  without 
impairing  holding  power. 

Type  “U”  Hardened  MetaKc  Drive  Screws 

This  type  of  Self-tapping  ( 

Screw  is  for  making 

permanent  fastenings  to 

molded,  cast  and  lamin- 

ated  plastics,  also  steel 

and  metal  castings.  Just 

hammer  the  Screws  into  molded  or 

drilled  holes  for  secure  fastenings. 


In  place  of  costly 


o 


inserts — 


Try  this  Cheaper  Method 
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Bright  er  skies  for  radio 


The  year  1934  draws  to  a  close  with  bright  prospects  before  the 
radio  industry.  Current  production  of  sets  and  tubes  is  at  a  peak 
for  the  depression,  and  retail  sales  are  running  40  per  cent  ahead 
of  a  year  ago.  Official  figures  for  the  third  quarter  show  an  encouraging 
upturn  in  manufacturing,  indicating  that  the  year’s  output  will  reach  4,500,- 
000  sets. 

The  radio  audience  now  numbers  at  least  76,000,000  persons,  in  19,000,- 
000  homes  equipped  with  radios  (30  per  cent  of  these  homes  having  two, 
three  or  more  sets).  In  addit'mn  2,000,000  automobile  radios  are  roaming 
the  highways. 


OPTIMISM  also  marks  the  future,  as  new  developments  manifest 
themselves.  Higher  tone  fidelity  and  better  eye-value  design  will 
characterize  next  season’s  sets.  Noise  and  interference  are  to  be 
cleared  away  by  united  industry  effort.  Facsimile  is  a  prospect  of  the 
immediate  future,  as  broadcasters  explore  the  business  possibilities  of  new 
visual  advertising.  Television  also  becomes  a  nearer  reality  as  the 
German  and  British  invoke  government  aid  in  financing  transmitters,  an 
expedient  w’hich  may  have  to  be  resorted  to  here. 


POLICE  radio  is  finding  an  important  place  in  city  and  state  organ¬ 
izations,  as  analyzed  on  following  pages  of  this  issue.  The  new 
acorn  tubes  open  up  new  possibilities  for  short-wave  reception,  and 
also  for  “pocket  radios’’  operating  in  the  broadcast  band.  Portable  trans¬ 
ceivers  for  laymen — handy  sets  working  around  five  meters — may  create 
another  volume-merchandise  market,  reminiscent  of  radio’s  gold  rush  days. 

Thus,  all  around  the  radio  horizon,  the  sky  is  brightening,  and  one 
discovers  cheering  new  prospects  of  big  things  ahead. 


PLAN  TO  ELIMINATE 

RMA  Ensineerins  Division  launches  educational 
campaign  directed  at  interference  sources 


By  DR.  ALFRED  N.  GOLDSMITH 

Chairman  Committee  on  Radio  Interference 
Radio  Manufacturers  Association 
444  Madison  Avenue,  New  York  City 

The  Radio  Manufacturers  Association,  working 
through  the  Committee  on  Interference  of  its  En¬ 
gineering  Division,  has  launched  one  of  the  most 
important  forward  movements  and  campaigns  in  the 
history  of  radio  broadcasting — a  campaign  which  should 
greatly  increase  the  pleasure  of  the  radio  listeners  in 
future  years.  It  is  the  purpose  of  the  campaign  to  re¬ 
duce,  in  all  parts  of  the  United  States,  electrical  noises 
heard  in  radio  reception  and  due  to  man-made  devices. 
In  this  way  the  campaign  aims  to  enhance  the  musical 
and  tonal  quality  of  the  programs  which  the  listeners 
receive.  The  Committee  on  Interference  will  work  in 
cooperation  with  other  interested  electrical  and  radio 
organizations,  and  will: 

1.  Systematically  study  and  classify  the  various 
general  sources  of  such  interference.  Most  of  this 
information  is  already  available. 


Car  for  interference  location  used  by  Canadian  Depart¬ 
ment  of  Marine,  Ottawa.  Note  loop  antenna,  also  rear 
door  opening  to  operating  instruments.  Grab-handles  on 
roof  permit  riding  running-boards  during  inspections 


2.  Meth(Klically  list  the  general  ineth(tds  which  i 

may  Ik.*  used  and  the  in.strunients  which  are  required 

for  locating  and  measuring  the  seriousness  of  vari-  ^ 

ous  sources  of  interference,  and  for  determining 
the  extent  to  which  individual  receivers  arc  shielded  i 

against  various  sorts  of  interference.  | 

3.  Classify  the  known  methods  of  reducing  or  | 

avoiding  such  interference.  i 

4.  Endeavor  to  enlist  the  hel])  of  all  concerned  | 

in  eliminating  such  sources  of  interference.  ^ 

French  and  German  policies  | 

How  can  this  help  be  secured?  I^t  us  first  contrast  i 

the  German,  French  and  proposed  .American  methods  J 

of  attacking  this  prolilem.  Recently  the  German  Gov-  | 
ernment  decided  to  eliminate  all  such  interference  in  the  | 

city  of  Baden.  A  positive  order  was  issued  by  the  Gov-  p 

ernment:  practically  every  source  of  interference  was 
located:  and  the  necessary  e(iuii>ment  to  eliminate  the 
interference  was  installed  by  jieremptory  order.  Thi>  i- 
was  done  without  discussion  or  debate.  « 

In  France  a  ministerial  decree  (that  is,  a  law)  jiro-  ll 
mulgated  at  the  end  of  March,  1934,  preci.sely  defined  || 
radio  interference,  listed  the  sources  of  such  inter fer-  ij 

ence,  and  made  it  obligatory  for  the  owner  of  the  in-  |ji 

terfering  equipment  to  eliminate  the  interference  under 
penalty  of  the  law.  t 

What  we  projxrse  to  do  is  simply  to  convince  all  I 

makers  or  users  of  interfering  equipment  that  it  is  in  j 

their  own  interest  as  well  as  in  that  of  the  radio  listeners  ^ 
to  make  their  equipment  non-interfering.  .Among  the  k 
electrical  products  which  will  he  considered  are  house-  L 
hold  devices,  automobile  ignition  systems,  advertising  x 

signs,  traction  power  lines,  and  high  tension  transinis-  f 

sion  lines.  In  every  instance  it  can  be  shown  to  be  just  p 

as  much  in  the  interest  of  the  owner  of  the  device  to  clear  t 

up  the  interference  as  it  is  to  the  advantage  of  the  other-  }, 
wise  disturbed  listeners.  r 

So  far  as  antenna  construction  is  concerned,  history 
is  repeating  itself.  Originally  an  efficient  and  interfer-  r 
ence-sheltered  antenna  was  needed  because  of  the  lack  1-  « 
of  receiver  sensitivity  and  the  low  prevailing  signal  *  i 
strengths.  Such  high-grade  antennas  are  now  needed  I 
because  of  an  excess  of  receiver  sensitivity  which  is  re-  s  4 

quired  for  distance  and  short-wave  reception,  and  they  t  | 

are  also  required  because  the  signal  strengths  on  high- 
fidelity  and  short-wave  reception  are  sometimes  inadc-  1 1 
quate.  *  1 

Some  interesting  statistics  were  given  recently  by  the 
German  Post  Office  relative  to  sources  of  interference  |  f 
They  cleared  140,000  cases  of  interference  between  Janu- 
ary,  1930,  and  June,  1934.  It  was  found  that  the  causes  1 
were  as  follows :  ^  I 

Small  motors,  etc.,  in  homes,  farms,  ■  | 

or  commerce  . .  30%  a 

Faults  in  receiving  installations  .  24%  m 

Atmospheric  and  untraceable  sources .  18%  'M 
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RADIO  INTERFERENCE 


ectrical  home  appliances,  power  lines,  ar 
automobile  ignition  causes  to  be  studied 


sirable  since  the  matter  is  obviously  suitable  for  nation¬ 
wide  regulation. 

The  only  tentatively  proposed  international  standard 
is  that  of  the  International  Electrotechnical  Commission. 
This  requires  that  the  noise  field  shall  not  be  greater  than 
2  microvolts  |)er  meter,  measured  in  accordance  with 
the  British  method.  It  is  believed  that  this  standard  is 
probably  more  rigorous  than  is  required  or  justifiable 
in  some  instances,  for  example,  in  certain  areas,  and  at 
certain  distances  from  powerful  broadcasting  stations. 

It  is  clear  from  the  foregoing  that  methods  of  meas¬ 
uring  interference,  of  specifying  receiver  susceptiveness, 
and  of  defining  the  permissible  upper  limits  of  interfer¬ 
ence  (at  least  so  far  as  the  United  States  is  concerned) 
require  further  study  and  due  consideration  of  the  meth¬ 
ods  and  problems  originating  in  other  countries.  It  is 
also  clear  that  whatever  methods  and  standards  are  to 
be  adopted  in  the  United  States  as  the  result  of  the  work 
of  the  Committee  on  Interference  and  its  collaborators, 
should  result  from  experience  in  the  United  States  and 
should  be  particularly  suitable  and  adapted  to  conditions 
in  this  country. 


.\s  regards  the  cures  of  interference : 

Dealt  with  at  the  source  . .  48% 

Dealt  with  at  the  receiving  end  .  . .  31% 

The  method  of  determining  the  magnitude  of  electri¬ 
cal  interference  is  quite  different  in  the  various  countries. 
In  Germany,  the  radio- frecjucncy  voltage  produced  at 
the  source  of  interference,  either  on  the  power  lines  or 
on  a  standard  antenna  at  a  standard  distance,  is  measured. 

In  England,  there  is  measured  the  equivalent  field 
strength  of  the  interference,  by  adding  up  or  integrat¬ 
ing  the  radiation  over  a  standard  frequency  band. 

In  France,  it  is  held  that  reception  is  disturbed  if : 

(1)  The  interference  level  is  not  at  least  3  nepers 
(about  25  decibels)  below  a  signal  of  one  millivolt 
per  meter  with  30%  modulation  at  800  cycles  per 
second,  and  if  the  disturl)ances  continue  for  more 
than  3  seconds. 

(2)  If,  for  more  powerful  disturbances  than 
mentioned  under  ( 1 )  above,  the  disturbances  last 
less  than  3  seconds  but  recur  within  10  minutes. 


Canadian  definition  of  radio  noise 


In  Canada,  close  attenticm  is  i)aid  to  the  susceptive¬ 
ness  to  interference  of  receivers.  This  is  measured 
as  the  ratio  of  tin*  interference  vt)Itage  (measured  in  an 
output  voltmeter)  to  a  standard  output  voltage  (cor¬ 
responding,  for  example,  to  0.05  watts  output).  The 
interference,  which  is  artificially  produced,  consists  of 
a  series  of  d.c.  impulses,  iK'tween  1(X)  and  2500  per 
second,  and  delivered  between  10  microvolts  and  100 
millivolts.  The  susceptiveness  of  the  receiver  is  meas¬ 
ured  with  relation  to  the  jx)wer  supply  and  also  with  re¬ 
lation  to  the  set  wiring.  The  total  susceptiveness  is 
greater  than  either  but  generally  considerably  less  than 
the  sum  of  the  separate  v:omponents. 

The  American  and  French  methods  resemble  each 
other  in  that  they  both  consider  the  field  strength  of  a 
radio-frequency  signal,  with  standard  modulation  at  a 
standard  frequency  note.  The  measurement  of  interfer¬ 
ence  is  made  by  comparison  of  the  audio  effect  of  this 
artificially-produced  signal  and  of  the  interference.  The 
City  of  Los  Angeles  has  seen  fit  to  enact  an  interference- 
elimination  ordinance.  The  statute  first  defines  “thor¬ 
ough  and  effectively  shielded  receivers”  as  those  which 
deliver  less  than  50  milliwatts  output  when  placed,  with¬ 
out  antenna  or  ground,  in  a  field  of  10  millivolts  per 
meter,  the  receiver  having  full  sensitivity.  It  then  states 
that  a  receiver  “must  be  suitably  installed,”  which  is 
stated  to  require  an  antenna  of  No.  14  wire  at  least  40 
feet  long  and  more  than  20  feet  above  the  ground.  No 
interference  is  permissible  under  this  law  if  the  signal 
to  be  received  has  a  strength  of  at  least  500  microvolts 
per  meter  within  50  feet  of  the  receiver  location.  How¬ 
ever,  the  enactment  of  local  statutes  of  this  sort  is  unde- 
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Interior  of  radio-interference  car,  showing  control  panels, 
battery  cabinets,  loudspeaker,  etc.  The  heavy  mallet  at 
right  is  used  to  jar  pole-line  structures,  and  thus  show  up 
interference  sources 
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What  are  the  costs  for 

POLICE  RADIO  SYSTEMS? 


By  DONALD  FINK 

Editorial  Staff 
Electronics 


— itlie  facts  and  figures 


3 

o'f  the 
people 
in  the 
U.S.live 
in  rcxolto 
protected 
areas 


"WX  THY  is  police  radio 
hard  to  sell  ?  The 
*  »  manufacturers  have 
good  equipment  and  they  want 
to  sell  it.  The  municipal  au¬ 
thorities  want  to  buy  it.  But 
the  situation  isn’t  as  ideal  as 
might  appear.  Tor  one  thing, 
city  finances  have  been  in  such 
condition  that  funds  for  so 
useful  a  service  as  police  radio  have  not  been  available, 
generally.  This  situation  is  improving,  as  city  financial 
affairs  have  improved,  and  as  Federal  funds,  released 
through  municipal  channels  for  e.xiienditure  on  public 
works,  become  available.  But  the  availability  of  funds 
is  not  the  only  problem. 

City  fathers,  seeing  the  possibility  of  obtaining  funds 
for  police  radio,  must  attack  a  tough  technical  problem 
before  they  can  decide  what  sort  of  system  they  need 
and  how  much  they  must  pay  for  it.  Having  no  tech- 


! 


Only  2  %  of 
the  lond  oreoi  is 
^covered  bv  radio, 
protecti 


iiical  training,  they  are  faced 
with  two  alternatives :  they 
can  hire  a  consultant  to  de¬ 
cide  the  technical  questions,  or 
they,  can  call  in  the  salesmen 
and  believe  what  they  are 
told.  Neither  alternative  is 
])leasant.  The  consulting  en¬ 
gineer  is  expensive.  The 
salesmen  are  prejudiced. 

Often  as  a  compromise  the  police  chief's  nephew, 
who  owns  a  ham  .station,  is  called  in.  He  builds  and 
installs  a  home-made  transmitter,  known  as  “composite" 
among  the  elite.  Thereby  the  industry  loses  a  contract ; 
and  thereby,  often,  the  police  department  gets  poorly 
engineered  eciuipment  which  cannot  give  good  continuous 
service.  This  condition  is  not  rare.  Twenty-three  out 
of  seventy-nine  cities  reporting  to  a  recent  ejuestion- 
naire,  nearly  one  out  of  every  three,  were  using  com¬ 
posite  equipment. 


Fig.  1 — Charts  for  determining  the  power  required  for  police  radio  service,  explained  in  the  text.  The  circle  diagrams 
are  based  on  a  report  in  the  I.  R.  E.  Proceedings,  October,  1933.  The  bar  diagram  is  based  on  the  FCC  regulations 
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COST 


Insl'alla'fion 


Maln+enance 


Fig.  2 — Police  radio  cost^. 


Dat.i  for  these  charts  were  obtained  from  the  report  “Municipal  Police  Radio  Systems,”  issued 
by  the  American  Municipal  Association 


-Much  of  the  lack  of  success  with  such  houic-niacle 
e(|ui|)Uicnt,  or  a])paratus  bought  at  too  low  a  price  has 
hceu  lack  of  data  on  the  power  reciuircnients,  the  serv¬ 
ice  upkeep,  the  number  of  cars  required  and  other  re¬ 
liable  information  based  on  actual  experience.  There 
has  been  no  source  of  information  tbe  consultant,  or 
the  salesman,  or  the  i)olice  departments,  could  use  which 
can  be  considered  as  reliable  or  unprejudiced. 

Recently  the  report  of  the  -American  Municipal  As- 
siK'iation  of  Chicaj^o  on  municii^al  police  radio  systems 
has  appeared ;  other  data  have  been  accumulated  and  to¬ 
gether  with  facts  in  the  above  mentioned  report  have 
been  put  into  easily  assimilable  form  for  those  who 
wish  concrete  information  on  the  general  subject  of 
“what  cost,  police  radio?” 

How  many  watts? 

The  question  of  tbe  power  retpiired  to  cover  ade¬ 
quately  the  particular  city  one  has  in  mind  can  be  set¬ 
tled  with  accuracy  only  by  an  actual  survey  of  field 
strengths  in  the  various  parts  of  the  city.  But  for  pur¬ 
poses  of  obtaining  a  rough  estimate.  Fig.  1  may  be  used. 

I'o  get  at  the  power  required  by  the  size  and  popula¬ 
tion  distribution  of  the  city,  the  circle  diagrams  should 
lx-  used.  The  transmitting  antenna  location  must  be 
assumed,  usually  at  or  very  near  the  police  headquarters. 
T  hen,  measuring  out  from  this  central  point,  the  busi¬ 
ness,  residential  and  rural  sections  of  the  city  should 
he  mapped  out.  The  point  within  the  business  section 
that  lies  furthest  from  headquarters  should  be  marked. 
The  furthest  residential  section  should  be  marked,  and 
the  furthest  rural  point  to  be  reached  should  be  deter¬ 
mined.  The  circle  diagrams  will  then  give  the  power 
reciuired  to  reach  each  of  these  three  points.  The  highest 

’If  two-way  or  one-way  ultra-high  frequency  equipment  is  de¬ 
sired,  this  estimate  is  probably  too  high,  but  as  yet  no  reliable 

survey  has  been  published  to  cover  these  ranges. 
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of  these  three  is  the  value  of  power  required.  Unless 
very  unusual  condititms  of  noise,  or  of  topography  inter¬ 
fere.  this  value  of  ])()wer  should  be  satisfactory.* 

Having  decided  tbe  power,  tbe  cost  of  installation  and 
of  maintenance  can  be  estimated.  Of  course,  tbe  sales¬ 
man  can  ([note  at  once  bis  com])any’s  price  for  a  trans- 


Fig.  3 — Per  capita  costs  of  police  radio,  based  on  the 
A.  M.  A.  report  and  the  1930  census  figures 
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niitter  of  that  power,  but  the  police  commissioner  may 
think  it  too  high  or  too  low.  Figure  2  tells  the  story 
without  reference  to  any  manufacturer’s  price  list.  It 
is  averaged  from  the  actual  prices  paid  by  over  70  of  the 
174  departments  owning  transmitters,  arranged  accord¬ 
ing  to  the  different  power  brackets  of  the  FCC,  and  show¬ 
ing  the  minimum,  the  maximum  and  the  average  price 
paid,  per  watt  of  installed  power.  This  chart  may  prove 
embarrassing  to  the  salesman  because  it  shows  such  a 
wide  range  of  prices  for  substantially  equivalent  equip¬ 
ment.  This  wide  range  arises  from  several  causes:  the 
more  expensive  installations  were  installed  in  the  early 
days;  the  less  expensive  are  often  poorly  engineered 
“composite”  jobs.  There  is  a  wide  range  in  the  refine¬ 
ments  provided,  necessary  and  desirable  in  some  cases, 
superfluous  in  others. 

But  the  average  price  shown  in  the  chart  can  be  taken 
as  a  reliable  index  of  w'hat  the  commissioner  can  expect 
to  have  to  pay  for  his  equipment.  In  this  connection. 
Fig.  3  is  ^so  interesting.  It  shows  the  average  cost 
for  the  installation  (rf  a  police  radio  system  per  person 
protected  by  it ;  the  cost  is  measured  in  cents. 


POPULATION  SERVED  BY 
EACH  RADIO-EQUIPPED  CAR 


Size  of  Ci+y 
under  1 

100,000  I 

populoi  +  ionj 


100,000 

to 

500,000 

500,000 

to 

1,000,000 


over 

1,000,000 


5  10 

Thousands  of  People  Served 
’’X  by  Each  Police  Car 

(  Average  Values) 


How  many  dollars  to  maintain? 

The  maintenance  and  operation  cost  of  the  various 
installations,  presented  in  Fig.  2,  has  been  computed  in 
exactly  in  the  same  fashion  as  the  installation  costs,  from 
the  same  sources.  The  figures  include  salaries,  and  all 
expenses  which  can  be  directly  attributed  to  the  radio 
installation.  Comparison  of  this  chart  with  that  show'- 
ing  the  installation  costs  shows  the  interesting  fact  that 
installation  costs  average  as  much  as  maintenance  for 
a  single  year.  This  fact  is  accounted  for  largely  by  the 
salaries  chargeable  to  radio  maintenance,  but  at  least 
part  of  this  annual  maintenance  expenditure  goes  to  the 
radio  industry,  showing  that  police  radio,  once  sold,  is 
not  definitely  off  the  books.  Replacements,  except  tubes, 
are  not  numerous,  however,  and  repair  bills  on  the  well- 
engineered  installations  are  small. 

What  is  the  market? 

The  effort  expended  upon  selling  police  radio  will  de¬ 
pend  largely  upon  the  attractiveness  of  the  unsold  mar- 


Fig.  4 — Chart  for  determining  number  of  police  cars 
required.  Based  on  A.  M.  A.  report 

ket.  Fig.  5  has  been  compiled  to  give  an  idea  of  the 
market  saturation,  and  to  evaluate  the  unsold  remaincler. 
This  chart  is  necessarily  approximate,  since  really  com¬ 
plete  data  are  not  yet  available,  but  the  general  outline 
can  be  depended  upon.  The  figures  were  arrived  at  in 
this  way:  The  number  of  cities  in  the  country  in  each 
population  bracket  were  obtained  from  the  census  fig¬ 
ures.  The  number  of  cities  having  police  radio  installa¬ 
tions  in  each  bracket  was  found,  and  the  percentage  taken, 
as  indicated.  Figures  for  the  medium  wave  installa¬ 
tions  were  fairly  comiilcte,  but  only  lU  of  the  50-o(l(l 
ultra-high  frequency  installations  are  included.  Tlu- 
portions  shown  for  ultra-high  freiiuency  equijnnent  arc 
thus  highly  conservative. 

In  figuring  the  value  of  the  unsold  portions,  the  num¬ 
ber  of  unsold  cities  in  each  population  class  was  multi¬ 
plied  by  the  number  of  watts  allowed  to  that  class  of  citv 
by  the  Commission,  and  by  the  installation  cost  per  watt. 

Therefore,  these  figures  are  op¬ 
timistic.  particularly  for  the  smaller 
cities.  Xot  more  than  J  of  the 
smaller  cities,  which  represent  the 
million  dollar  market  could  probably 
l)e  sold,  even  if  the  interference  prob¬ 
lem  were  solved  by  the  use  of  ultra- 
high  frequencies.  And  it  is  probable 
that  even  that  many  installation' 
would  be  uneconomical. 

But  in  the  cities  of  higher  popu¬ 
lation,  which  have  already  been  sold 
to  the  extent  of  30  i^ercent  or  more, 
the  market  is  very  real  and  readily 
available.  Moreover  it  is  extremely 
likely  that  these  larger  cities  will  be 
signed  on  the  dotted  line  before  an¬ 
other  year  is  up.  The  market,  there¬ 
fore,  while  measured  only  in  hun¬ 
dreds  of  thousands,  is  immediate  and 
not  too  highly  competitive. 

In  the  smaller  cities  particularly, 
the  market  for  ultra-high  frequency 
equipment  is  expanding. 


and  average  costs.  Dollar  values  probably  high,  as  explained  in  text 


id 
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Engineers  discuss 
new  developments 


at  Rochester  IRE 
Fall  Meeting 


Papers  on  a  wide  variety  of 
subjects  held  the  attention  of  a 
record  attendance  at  the  recent 
Fall  Meeting;  of  the  Institute  of 
Radio  Engineers.  Always  a  happy 
assembly,  this  year’s  group  gave  clear 
evidence  of  enthusiasm  for  the  future 
of  the  art  as  well  as  for  the  imme¬ 
diate  business  prospects.  The  three- 
day  session  was  made  the  occasion 
for  meetings  of  the  various  technical 
committees  of  the  RMA  and  for  a 
joint  technical  session  with  the  RM.\ 
Engineering  Division  on  the  general 
subject  of  radio  interference.  These 
meetings  will  be  found  discussed 
below  and  elsewhere  in  this  issue  of 
Electronics. 

Several  forward-looking  papers  on 
fundamental  problems  were  given, 
among  them  the  results  of  research 
on  “automatic  reactance  control  sys¬ 
tems’’  by  Dr.  Travis  of  the  RCA 
License  Laboratory.  Other  papers 
were  of  immediate  practical  value 
and  still  others  demonstrated  ad¬ 
vances  in  ultra-high  frequency  and 
high  fidelity  technique. 

Automatic  frequency  control 

The  paper  by  Dr.  Travis  has  most 
interesting  possibilities.  He  described 
methods  of  controlling  the  frequency 
of  a  tuned  circuit  by  means  of  a 
vacuum  tube.  Stating  that  the  varia¬ 
tion  of  plate  impedance  of  a  vacuum 
tube  with  grid  voltage  had  been  used 
in  many  other  applications,  Mr. 
Travis  showed  how  this  action  might 
be  used  to  control  the  resonant  fre¬ 
quency  of  a  tuned  circuit. 

The  frequency  at  which  a  tuned 
circuit  will  resonate  depends  primar¬ 
ily  upon  the  capacity  and  inductance 
of  the  circuit,  but  ^so  to  a  smaller 
degree  upon  the  resistance  in  the  cir¬ 
cuit.  Thus,  if  the  cathode-plate  resist¬ 
ance  path  of  a  vacuum  tube  be  placed 


in  series  or  parallel  with  the  induct¬ 
ance,  the  resonant  frequency  of  the 
tank  circuit  can  be  varied  over  a 
limited  range  by  changing  the  grid- 
cathode  voltage  of  the  tube. 

The  action  can  be  mafle  entirely 
automatic  by  taking  this  grid-cathode 
voltage  from  a  part  of  the  circuit 
which  is  directly  or  indirectly  con¬ 
trolled  by  the  frequency  of  the  tuned 
circuit. 

As  an  example.  Mr.  Travis  pointed 
out  how  the  method  was  used  to  con¬ 
trol  a  superheterodyne  oscillator  cir¬ 
cuit.  As  the  oscillator  drifted,  the 
AVC  voltage  changed,  the  tube  re¬ 
sistance  changed,  and  the  oscillator 
fretpiency  was  brought  back  to  its 
original  value.  The  necessity  of 
knowing  which  way  the  oscillator  had 
drifted,  so  that  the  compensation 
would  be  in  the  opposite  direction, 
required  circuits  somewhat  more  com¬ 
plicated  than  the  brief  description 
above  would  indicate,  but  of  essen¬ 
tially  the  same  principle. 

Mr.  Travis  stated  that  automatic 


frequency  control,  or  AFC.  was  only 
a  refinement,  perhaps,  for  superheter¬ 
odynes  used  in  the  broadcast  band, 
but  might  prove  to  be  a  definite  ne¬ 
cessity  in  short  and  ultra-short  wave 
receivers,  in  which  oscillator  drift  is 
a  definite  limitation  to  sensitivity. 

The  application  of  these  reactance 
or  frequency  control  circuits  to  mod¬ 
ern  superheterodynes  is  of  importance 
from  the  standpoint  of  high  fidelity 
as  well  as  gain.  K.  W.  Jarvis  in  a 
paper  on  detector  distortion  (re¬ 
viewed  in  this  issue  of  Electronics') 
gave  data  showing  the  distortion  re¬ 
sulting  from  inaccurate  tuning  in 
high-Q  circuits. 

High  fidelity  receivers — and 
standards 

Benjamin  Olney  of  Stromberg 
Carlson  described,  and  demonstrated, 
the  result  of  his  recent  work  on  high 
fidelity  receivers.  One  of  the  prob¬ 
lems  to  which  he  directed  his  engi¬ 
neering  was  that  of  providing  suffi- 


( Above)  Virgil  Graham 
(left)  and  Kelly  Johnson, 
Wells  Gardner,  deciding 
which  (if  any)  of  the  tech¬ 
nical  papers  they  will  at¬ 
tend 

(Left)  A.  A.  Leonard  and 
Leslie  Woods  (right)  con- 
graulating  each  other  on 
Philco  success.  Mr.  Woods 
made  the  Leica  camera 
studies  shown  here 
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broadcast  system  to  put  to  work  idle 
studio  capacity  and  personnel  during 
evening  hours  when  broadcast  sta¬ 
tions  are  handling  chain  programs 
was  made  by  L.  C.  F.  Horle.  These 
programs,  originating  locally  and 
transmitted  to  a  local  audience  should 
go  on  the  wave  lengths  below  10  me¬ 
ters,  according  to  Mr.  Ilorle.  A  com¬ 
parison  of  the  plant  and  antenna 
investment  for  these  high  frequency 
emissions  and  the  standard  broadcast 
l)and  eijuipment  showed  that  for 
e(juivalent  local  coverage  the  eco¬ 
nomics  were  all  in  favor  of  higher 
frequencies. 

It  has  been  found  that  a  typical 
city,  now  covered  by  a  1-kw.  trans¬ 
mitter.  with  antenna  located  some  dis¬ 
tance  from  the  center  of  the  audience 
could  be  covered  quite  as  well  with  a 
30-watt  transmitter  on  7-8  meters.  In 
this  case  the  highest  field  strength 
would  be  secured  at  points  where  the 
inherent  noise  was  highest  and  that 
the  signal-to-noise  ratio  would  be 
more  or  less  constant,  both  radiations 
falling  otT  as  the  distance  from  the 
transmitter  increased.  At  present  the 
noise  is  highest  where  the  signal  is 
weakest,  and  the  signal  highest  where 
there  is  no  one  to  listen. 

Mr.  Ilorle  believed  that  such  a  sec¬ 
ondary  station  for  liKal  jirograms 
could  be  made  to  contribute  appre¬ 
ciably  to  the  income  of  the  station. 


Dr,  C.  M.  Jansky,  Jr.,  re¬ 
tiring  president  IRE,  and 
Stuart  Ballantine,  RFL, 
president  of  the  Institute 
for  1935 


cient  loading  for  the  loud  speakers  at 
low  frequencies.  Dr.  Olney  handled 
the  problem  in  the  following  manner : 
A  tube  or  pipie  whose  natural  fre¬ 
quency  is  somewhat  below  the  lower 
response  of  the  receiver  is  open  at 
one  end  and  the  other  end  is  coupled 
to  the  back  of  the  loud  speaker. 

Thus  the  system  acts  like  a  source 
and  a  load  coupled  by  a  line  of  the 
proper  terminating  impedances.  Even 
in  cabinets  of  large  size,  however,  it 
is  not  possible  to  provide  a  length 
sufficient  for  the  pipe  or  tube  desired. 
Therefore  a  labyrinth  or  cabinet  com¬ 
posed  of  many  semi-partitions  with 
inner  walls  coated  with  absorbent  ma¬ 
terial  (rock  wool)  is  used.  The  air 
vibrations  to  reach  open  air  must 
traverse  through  this  multi-sectioned 
path  with  a  length  equivalent  to  the 
open  ended  pipe  of  the  proper  size. 

A  most  remarkable  discussion  of 
high  fidelity  receivers  took  place  at 
the  meeting  of  the  RMA  receiving  set 
committee.  For  months  this  commit¬ 
tee  has  been  endeavoring  to  decide 
upon  standards  of  performance  of 
high  fidelity  receivers.  Thus  the 
committee  wished  to  define,  according 
to  the  desire  of  the  industry,  the  fre¬ 
quency  response,  volume  range,  free¬ 
dom  from  harmonics  power  output, 
etc.,  of  high-fidelity  receivers. 

At  the  Rochester  meeting  the  defi¬ 
nition,  or  standard,  was  up  for  sug¬ 
gested  changes.  The  argument  was 
advanced  that  no  such  standard  was 
needed  or  desirable  at  this  time.  The 
reasons  offered  were  that  the  industry 
had  no  policing  power;  that  regard¬ 
less  of  such  standards  certain  manu¬ 
facturers  would  label  inferior  appa¬ 
ratus  as  “high  fidelity”  and  that  such 


standards  of  performance  could  be 
settled  after  the  public  heui  decided 
what  it  bcliezvd  a  high- fid eltiy  re¬ 
ceiver  should  be! 

The  suggestion  was  made  that  for 
sets  of  this  type  a  new  term  be  in¬ 
vented  which  could  be  copyrighted 
and  protected ;  a  good  suggestion 
without  a  doubt.  It  is  generally  felt 
that  high-fidelity  possibilities  should 
not  be  allowed  to  simmer  away  to 
nothing  merely  because  the  industry 
has  no  ability  (or  desire?)  to  police 
its  own  ranks.  High  fidelity,  it  is 
felt,  represents  something  more  than 
merely  a  new  item  to  sell ;  its  social 
possibilities  and  its  ]wobable  effect  for 
the  betterment  of  all  types  of  receiver 
are  too  great  to  be  lost  through  an 
unwillingness  to  particii)ate  in  a  co¬ 
operative  effort. 

The  suggestion  that  a  secondary 


Leslie  F.  Muter, 
(right)  president 
RMA,  John  Scanlon 
(center)  and  R.  C. 
Stinson,  Chrysler 
Corp.,  not  worrying 
about  automobile 
radio 


I 


(Above)  John  Dreyer  (left),  Radiotron,  and 
Malcolm  Ferris  (right),  signal  generators  dc 
luxe,  listen  to  Jim  Millen  try  to  get  a  little 
publicity  for  a  new  National  condenser  from 
Keith  Flenney.  (He  got  it.) 


Dr.  Weeks  (right),  Raytheon,  E.  W.  Wilby 
(left),  A.  F.  Van  Dyck,  RCA  License  Lab., 
and  E.  T.  Dickey  (next  to  Wilby),  RC.\ 
Victor  discussing  dynamic  symmetry 
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as  well  as  put  to  use  electrical  and 
personnel  equipment  idle  now  during 
the  most  productive  period  of  the  day. 

At  the  termination  of  this  pajier  a 
most  illuminating  demonstration  of 
the  possibiliteis  of  ultra-short  waves 
was  given  by  C.  J.  Franks.  Actual 
conversations  were  carried  on  be¬ 
tween  the  auditorium  in  which  the 
meetings  were  held  and  a  cruising 
automol)ile  by  means  of  amateur 
5-meter  radio. 

At  the  joint  meeting  with  the 
Radio  Club  of  America,  Dr.  1.  WolfY 
of  RC.\  Victor  demonstrated  the 
transmission  and  reception  of  centi¬ 
meter  waves.  A  convincing  illustra¬ 
tion  of  what  causes  selective  fading 
as  well  as  ordinary  interference  fad¬ 
ing  was  carried  out. 

The  input  losses  at  high  frequen¬ 
cies  experienced  in  using  vacuum 
tubes  of  various  designs  were  dis¬ 
cussed  by  B.  J.  Thompson  and  \V.  R. 
Ferris.  Evidence  points  to  the  fact 
that  the  input  losses  vary  as  the 
square  of  the  frequejicy.  Thus  with 
the  tubes  of  the  57  or  58  type  the 
input  resistance  is  of  the  order  of 
20.(XX)  ohms  at  48  Me.  and  30,000 
ohms  at  30  Me.  under  given  condi¬ 
tions.  The  best  method  of  reducing 


Dr.  Travis  (center),  RCA 
License  Lab.,  inspects  a 
low-loss  tube  of  B.  J. 
Thompson  (left)  and  W.  R. 
Ferris,  both  of  RCA  Radio- 
tron 


to  attain  higher  w’as  disclosed  by  .Alfred  Crossley. 
to  be  to  reduce  Typical  coils  now  for  sale  for  use  at 
>.  Thus  the  955  456  kc.,  having  an  inductance  of  1.67 

Electronics,  .Au-  millihenries,  wound  with  7-strand 
“I)tember,  1934),  Xo.  41  Litz  and  having  about  the 
i)f  about  55,00)0  same  over-all  dimensions  of  approxi- 
times  better  than  mately  one  inch  had  Q’s  of  for 
iron  and  90.2  for  air.  Multiple- 
high  frequencies  section  coils,  representing  the  best  the 
N.  A.  Harris  of  coils  makers  can  do  today  in  getting 
:ns  paper  on  con-  high  Q’s  in  small  size  were  compared 
ligh  frequencies,  by  Mr.  Crossley,  who  showed  that  the 
been  printed  for  air  coils  of  1.5  mh.  for  use  at  370  kc. 
not  l)e  reviewed,  had  a  Q  of  130,  while  the  iron-core 
toward  utilizing  coil  had  a  Q  of  216. 
nits  obtained  by  The  virtues  of  iron-core  coils  in 
(lorotT  iron  cores  the  antenna  stage,  especially  of  auto- 
L'diate  frequencies  mobile  receivers,  were  pointed  out. 

The  results  of  substituting  iron  for 
air  coils  in  a  typical  4-tube  tuned  r.f. 
set  showed  that  the  sensitivity  at 

. .  1,000  kc.  was  increased  from  660 

microvolts  to  135  and  that  the  band 
width  at  10  times  at  the  same  fre¬ 
quency  decreased  from  43  kc.  to  22 
kc.  .An  8-tube  super  designed  for  use 
abroad  (450  kc.  intermediate)  had 
double  the  sensitivity  (1.6  micro¬ 
volts)  and  half  the  band  width  at  10 
times  all  at  1,000  kc.  In  this  case 
the  band  width  at  10  times  became 
only  8.2  kc. 

Tw’O  other  papers  of  considerable 
interest  w'ere  given,  one  by  J.  R.  Nel¬ 
son  of  Raytheon  on  diode  coupling 
considerations  and  the  other  by  H. 
W.  Parker  and  F.  J.  Fox  of  Rogers 
Radio  Tubes  and  Rogers  Alajestic, 
respectively.  The  latter  paper  dealt 
with  a  visual  method  of  measuring 
distortion  in  receivers.  Mr,  Parker’s 
cathode-ray  apparatus  showed  plenty 
of  distortion  in  modern  receivers. 


Norman  Wunderlich 
(riKbt)  explains  why 
Lear-equipped  Pan{;- 
bom  plane  did  not 
win  the  Australia  race. 
Meade  Brunet,  Radio- 
tron.  and  W.  E.  Davi¬ 
son,  Radio  Valve  Co., 
do  not  seem  much  im¬ 
pressed 


(Above)  John  Miller  (left),  Weston,  Henry 
Freyling  (large  foot),  Erie  Resistor,  and 
L.  F.  Curtis  (right),  Bosch,  still  worrying 
A1  Crossley  about  lines  of  force  in  iron-core 
coils 


Harold  Westman  (right).  Dr.  Cook,  RCA 
Victor,  J.  R.  Nelson,  Raytheon,  and  J.  H. 
Thompson,  chief  engineer  Canadian  Mar¬ 
coni,  wondering  what  to  do  next 
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A  survey  of  36  stations 


By  A.  S.  CLARKE  and 
L.  A.  SCHUTTIG 

Radio  Research  Co.,  IVashington,  D.  C. 


The  data  presented  herein  were  obtained  during 
the  past  year  in  the  course  of  a  detailed  analysis 
of  the  operating  characteristics  of  thirty-six  broad¬ 
cast  stations.  The  carrier  power  ratings  of  these  sta¬ 
tions  varied  from  100  watts  to  5  kilowatts.  Eleven  of 
these  stations  were  of  standard  manufacture,  while  the 
balance  were  of  composite  design.  The  installations 
varied  in  age  from  a  few  months  to  several  years. 
Sixteen  of  the  total  used  systems  in  which  the  final 
stage  was  modulated  while  the  remainder  employed  low- 
level  modulation  with  one  or  two  stages  of  class  B 
linear  amplification.  Eight  of  the  high-level  stations 
operated  their  modulating  equipment  as  class  B  modu¬ 
lators. 


Fig.  1 — Distortion  data  on  standard  and  composite  sta¬ 
tions  compared  to  the  average  distortion  of  36  stations 


The  total  number  of  stations  checked,  the  length  of 
service,  and  the  number  of  each  of  the  several  accepted 
types  of  modulation  and  amplification  are  considered 
sufficient : 

(A)  To  permit  an  analysis  of  the  service  performance 
of  the  several  classes  of  transmitting  equip¬ 
ment. 


(B)  To  determine  the  average  characteristics  of 

broadcast  transmitters  as  now  installed  and 
operated. 

(C)  To  determine  whether,  by  the  use  of  adequate 

testing  equipment,  the  average  station  can 
improve  its  performance  to  meet  present-day 
standards  for  high  fidelity  transmission. 

From  the  very  beginning  bro.'idcasters  have  taken  the 
attitude  that  receivers  were  far  behind  the  development 
of  their  transmitting  systems.  As  a  result  of  this  atti¬ 
tude,  the  standards  of  fidelity  have  merely  been  main¬ 
tained  high  enough  to  surj^ass  the  average  receiver.  It 
is  recognized  that  these  standards  have  been  strongly 
influenced  by  oiK>rating  costs.  The  cost  of  high-quality 
telephone  lines  is  an  important  factor  in  this  connection. 
In  many  cases,  however,  the  use  of  low-quality  lines 
is  due  to  the  consideration  that  they  are  sufficient  and 
often  the  continued  use  of  inferior  or  poorly  adjusted 
transmitting  equipment  is  due  to  the  same  attitude. 


Fig.  2 — Comparison  of  low-level  versus  high-level  modula¬ 
tion  stations 


Some  station  engineering  staffs  maintain  a  complete 
check  on  the  performance  of  their  installations  from 
microphone  to  antenna.  They  have  invested  in  main¬ 
tenance  equipment  and  by  its  intelligent  use  are  able 
to  attain  the  highest  possible  performance  within  the 
limits  determined  by  the  fundamental  design  of  their 
equipment.  Such  installations  are  usually  among  the 
leaders  in  quality  performance.  Unfortunately,  to<> 
many  stations  are  operated  over  long  periods  of  time 
with  no  dependable  checks  on  their  i)erformance. 

A  large  number  of  broadcasters  assume  that  the  over¬ 
all  characteristics  of  their  equipment  are  the  same  as 
those  originally  set  forth  by  the  manufacturers’  specifica¬ 
tions.  The  fallacy  of  such  an  assumption  is  well  illus¬ 
trated  by  the  case  of  a  certain  popular  1-kw.  transmitter 
which  is  very  widely  used.  Under  laboratory  condi¬ 
tions,  this  transmitter  is  capable  of  approximately  8n 
per  cent  modulation  without  objectionable  distortion.  In 


Fig.  3 — Qjiss  B  modulated  transmitters  are  shown  to  be 
freer  from  distortion 
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Fig.  4 — Poorest  and  best  stations  encountered  from 


standpoint  of  harmonic  distortion 


ratio  of  these  two  quantities.  Expressed  mathematically. 

Per  cent  total  harmonics  = 

\/£,2  ■!_  £32  ^  f  ^  . Es-  .  ^ 

El 

where  Ei  is  the  effective  value  of  the  fundamental  and 
E.:,  /Ts.  Ei,  etc.,  are  the  effective  values  of  the  various 
harmonics. 

Distortion  was  measured  as  a  function  of  percentage 
modulation.  The  modulation  meter  and  distortion  meter 
were  both  of  reputable  standard  manufacture  and  were 
considered  to  have  an  accuracy  of  5  per  cent  or  better. 
In  order  to  insure  a  good  test  frequency  waveform,  the 
output  of  the  audio  frequency  source  was  purified  by 
means  of  a  band  pass  filter  which  attenuated  all  harmonics 
and  hum  to  a  level  at  least  60  db.  below  that  of  the 
fundamental. 


the  field  we  have  found  almost  invariably  that  this  trans¬ 
mitter  begins  to  show  a  severe  carrier  shift  at  50  to 
70  per  cent  modulation.  .Another  illustration  is  found 
in  the  case  of  a  new  2.50-watt  transmitter  f)f  standard 
manufacture  which  had  only  been  operating  three  months 
when  checked.  The  audio  harmonic  content  was  found 
to  1)0  over  20  j)er  cent  at  75  per  cent  modulation,  the 
highest  distortion  figure  found  on  the  entire  survey. 
Poor  field  performance,  however,  is  not  alwavs  due  to 
poor  fundamental  design  but  may  often  be  blamed  on 
the  cut-and-try  adjustment  methotls  employed. 

We  wish  to  emphasize  at  this  point,  that  the  purjiose 
of  this  article  is  not  to  compare  transmitters  with  re¬ 
ceivers  nor  is  it  intended  to  bring  out  the  relative 
merits  oi  different  makes  of  transmitters.  The  data 
and  analysis  which  follow  are  presented  for  what  inter¬ 
est  they  may  hold. 

In  all  cases  the  performance  characteristics  were  taken 
under  ordinary  oi)erating  conditions  l)efore  any  correc¬ 
tive  measures  had  been  applied.  .All  input  measure¬ 
ments  were  made  at  the  input  to  the  mixer  system  and 
all  output  measurements  were  jier formed  on  the  recti¬ 
fied  carrier  volt.age.  .A  linear  diode  circuit  was  used  to 
demodulate  the  carrier. 

Methods  of  measurement 

I  he  harmonic  distortion  measurements  were  made  at 
a  test  frequency  of  400  cycles.  The  method  used  was 
that  in  which  the  effective  value  of  the  combined  har¬ 
monic  voltages  and  the  effective  value  of  the  funda¬ 
mental  voltage  are  measured  separately,  the  harmonic 
distortion  l)eing  expressed  as  a  i)erccntage  in  terms  of  the 


Fig.  5 — Average  frequency  range  of  36  transmitters 


Fig.  6 — Extremes  of  frequency  response  met  in  survey  of 
36  stations 


In  making  the  measurements,  the  pure  sine  wave  input 
of  400  cycles  was  adjusted  to  obtain  the  desired  per¬ 
centage  modulation.  The  modulation  meter  and  distor¬ 
tion  meter  were  coupled  through  their  respective  linear 
rectifiers  to  the  output  circuit  of  the  transmitter. 

Figure  1  shows  three  distortion  curves.  Curve  No.  1 
is  the  average  characteristic  of  thirty-six  installations 
included  in  the  survey.  Curves  2  and  3  are  the  averages 
of  eleven  standard  and  twenty-four  composite  installa¬ 
tions  resi)ectively. 


Fig.  7 — Increase  in  distortion  attributable  to  the 
linear  amplifiers  following  a  modulated  stage  in  a 
5-kw.  transmitter 
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Curve  No.  1  is  interesting  in  view  of  the  fact  that  it 
is  practically  linear  up  to  60  per  cent  modulation,  beyond 
this  point  becoming  exponential.  Our  measurements 
would  seem  to  indicate  that  the  average  system  begins  to 
depart  from  linearity  at  approximately  60  per  cent  modu¬ 
lation.  In  other  w'ords,  carrier  shift  usually  becomes 
noticeable  at  this  level.  In  view  of  this  we  may  consider 
the  characteristic  in  two  sections.  The  section  below  60 
per  cent  modulation  is  dependent  mainly  upon  the  in¬ 
herent  non-linearity  of  tube  and  circuit  characteristics. 
This  type  of  distortion  usually  does  not  affect  the  sym¬ 
metry  of  the  waveform  and  the  average  value  remains 
substantially  the  same.  Beyond  60  per  cent  modulation, 
however,  another  type  of  distortion  becomes  important, 
namely,  that  due  to  non-linearity  which  affects  the  upper 
and  lower  halves  of  the  wave  unequally.  Such  distortion 
is  indicated  by  a  shift  in  average  peak  voltage  during 
modulation,  a  condition  commonly  designated  as  carrier 
shift. 

The  distortion  due  to  inherent  non-linearity  can  be 
reduced  only  by  improving  impedance  conditions  and  in¬ 
creasing  the  power  and  voltage  capabilities  of  tubes  and 
iron  core  equipment.  Such  changes  usually  involve 
considerable  revamping  with  resultant  expense.  Dis¬ 
tortion  of  the  second  type  is  dependent  to  a  great  extent 
upon  the  adjustment  of  the  transmitter,  particularly  ad¬ 
justment  of  modulators  and  class  B  linear  radio  fre¬ 
quency  amplifiers.  It  is  entirely  within  the  power  of  a 
capable  engineer  to  improve  the  operation  under  such 
circumstances  by  the  readjustment  of  voltages  and  cir¬ 
cuit  parameters.  The  use  of  proper  measuring  equip¬ 
ment  will  facilitate  this  work  and  should  be  available  for 
a  constant  check  on  operating  characteristics.  Relatively 
inexpensive  modulation  meters  are  now  available.  Like¬ 
wise,  equipment  for  measuring  distortion  has  been  de¬ 
veloped  to  a  point  where  it  is  thoroughly  practical  for 
regular  use  by  the  broadcast  station. 


Percentage  Modulation 


Fig.  8 — Improvement  affected  by  proper  transmitter 
adjustment 

In  continuing  the  analysis  of  the  average  distortion 
characteristics  shown  in  Curve  No.  1,  Fig.  1,  we  find 
that  if  more  than  10  per  cent  distortion  is  to  be  avoided, 
the  modulation  must  be  held  below  75  per  cent.  If  our 
hypothetical  average  broadcaster  has  higher  standards 
of  quality  and  wishes  to  avoid  more  than  5  per  cent  dis¬ 
tortion,  the  modulation  must  be  held  below  approximately 
35  per  cent.  Now  let  us  consider  the  following  trend  of 
thought.  Suppose  the  operator  in  the  first  case  is  able 
by  proper  adjustment  to  improve  this  characteristic  so 
that  it  indicated  10  per  cent  distortion  at  95  per  cent 


modulation.  He  could  then  permit  higher  audio  levels 
and  still  maintain  his  standard  of  quality.  An  increase 
in  level  to  95  per  cent  modulation  would  be  equivalent 
to  a  carrier  power  increase  of  60  per  cent.  In  the  second 
case  similar  reasoning  leads  to  the  conclusion  that  an  in- 


P»rcentoge  Modutotion 


'  Fig.  9 — Improvement  produced  by  adjusting  bias 
and  load  condition  of  the  modulator 

crease  in  level  equivalent  to  830  per  cent  increase  in  carrier 
power  would  be  effected. 

Considering  curves  No.  2  and  3  in  Fig.  1,  we  find 
that  the  comjxjsite  installations  have  much  less  distortion 
than  those  of  standard  manufacture.  This  may  be  dif¬ 
ficult  to  believe  until  one  considers  that  composite  instal¬ 
lations  usually  employ  high  level  modulation  while  those 
of  standard  manufacture  that  were  tested  generally 
modulate  at  low  level  and  amplify  beyond  this  jxiint  with 
class  B  linear  amplifiers.  A  comparison  of  high-  and 
low-level  transmitters  is  shown  in  Fig.  2.  The  curves 
on  Fig.  7  are  interesting  inasmuch  as  they  show  an 
actual  example  of  the  increase  in  distortion  attributable 
to  the  two  linear  amplifiers  following  the  modulated 
stage  in  a  standard  5-kw  transmitter,  .\nother  factor  is 
to  be  considered  in  comparing  standard  with  com|x)site 
transmitters.  Operators  are  usually  reluctant  to  attempt 
to  improve  the  performance  of  factory  built  sets.  This 
attitude  is  probably  due  to  the  fact  that  they  consider 
them  to  be  at  optimum  adjustment  and  are  inclined  to 
let  what  they  consider  well  enough  alone. 

A  comparison  of  eight  class  B  modulated  transmitters 
with  the  total  average  is  shown  in  Fig.  3.  The  compari¬ 
son  is  strongly  in  favor  of  this  type  of  modulation.  In 
view  of  the  small  number  of  these  t’^ansmitters  tested, 
definite  conclusions  should  not  be  formed.  The  slope  of 
this  curve  is  interesting.  The  rate  of  increase  in  distor¬ 
tion  with  i^ercentage  modulation  is  definitely  less  than 
that  shown  in  Curve  1,  Fig.  1.  Between  40  and  80  per 
cent  modulation  the  distortion  increases  only  2  per  cent. 

Figures  8  and  9  are  given  to  illu.strate  what  can  be 
done  in  the  way  of  reducing  distortion  by  proper  ad¬ 
justment  of  the  transmitter  with  the  aid  of  ade(iuate 
instruments.  In  both  cases,  only  one  night  was  si)ent 
on  the  work  and  it  is  probable  that  even  the  “after  cor¬ 
rection”  curves  could  be  improved  upon.  The  case  of 
Fig.  9  is  particularly  interesting  because  the  improve¬ 
ment  indicated  was  effected  almost  entirely  through 
the  readjustment  of  bias  and  load  conditions  on  the 
modulator. 

Frequency  response  characteristics  were  taken  at  a  con¬ 
stant  modulation  degree  of  50  per  cent.  The  input  to  the 
mixer  system  from  the  audio  frequency  source  was  ad¬ 
justed  to  maintain  this  percentage  modulation.  Input 
[Continued  on  page  SP2] 
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to:.ics 


Direct-reading 

meters  for  tube  measurements 


Almost  all  technical  users  of  radio  tubes  are  in¬ 
terested  in  the  characteristics  of  the  tubes  dealt 
L  with,  hut  comparatively  few  have  the  necessary 
equipment  to  determine  simply  the  transconductance, 
amplification  factor,  and  imi)edance.  Large  laboratories, 
as  a  rule,  utilize  l)alancing  bridges  or  other  complicated 
methods.  But  these  are  slow,  costly,  require  the  use  of  a 
trained  operator,  and  often  take  up  valuable  space.  Ac¬ 
cordingly  they  are  not  suited  for  the  smaller  laboratory. 

Recently,  however,  compact  meters  have  been  designed 
which  are  simple  to  use,  and  which  give  accurate  indica¬ 
tions  of  both  transconductance  and  impedance.  With 
these  two  characteristics  known,  it  is  a  simple  matter  to 
determine  the  amplification  factor.  The  meter  is  a  dy¬ 
namometer  tyj)e  instrument,  e<|ui])i)ed  with  various  multi¬ 
range  direct  reading  scales.  The  transconductance  scales 
are  calibrated  in  micromhos,  and  the  impedance  scales  in 
ohms.  This  meter  can  be  obtained  as  a  self-contained  unit 
completely  wired,  with  pre-set  range  and  check  switches, 
or  can  l)e  constructed  by  the  user  from  a  suitable 
dynamometer  meter. 

Dynamometer  characteristics 

A  dynamometer  type  meter  has  no  permanent  magnet, 
but  utilizes  instead  a  stationary  coil  element  (sometimes 
composed  of  two  coils) .  It  also  has  the  customary  moving 
coil  equipped  with  restoring  springs,  as  used  in  d-c  meters. 
Any  current  which  flows  through  lx)th  the  moving  and 
stationary  coils,  will  cause  the  meter  to  indicate  in  pro¬ 
portion  to  the  resjx?ctive  field  strengths  of  the  two  coils. 
However  as  these  coils  both  have  air  cores,  the  resultant 
field  is  too  weak  to  give  readable  meter  indications  for 
small  currents.  Therefore  it  l)ecomes  necessary  to  apply 
a  comparatively  high  voltage  to  one  of  the  coils  (the  field 
coil)  and  theti  j^ass  the  current  to  be  measured  through 
the  other  coil.  .Actual  field  voltage  ratings  vary  from 
twenty  to  eighty  volts  de|Hmding  ujwn  the  design. 


F'g*  i — Commercial  tube  measuriti};  dynamometer 
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By  W.  P.  KOECHEL 

When  a-c  currents  are  measured  on  a  dynamometer 
meter  it  is  essential  that  the  phase  and  frequency  of  the 
applied  field  voltage  should  correspond  to  that  of  the  cur¬ 
rent  being  measured,  otherwise  serious  errors  may  result. 

If  a  complex  current  composed  of  both  d-c  and  a-c 
components  is  passed  through  the  moving  coil,  as  is  often 
the  case  in  tube  measurements,  there  will  result  a  d-c  field 
around  this  coil,  which  will  be  acted  upon  by  the  earth’s 
field  (Or  other  stray  d-c  fields),  and  cause  a  fictitious  in- 


Fig.  2 — Elements  of  dynamometer  and  checking  circuit 

dication.  To  overcome  this  it  is  necessary  to  cancel  out 
the  d-c  component  of  the  a-c  current  being  measured,  by 
means  of  a  bucking  circuit. 

If  a  dynamometer  type  meter  is  connected  in  a  circuit 
in  such  a  way  that  a  difference  of  potential  exists  between 
the  two  coil  elements,  there  will  be  caused  electrostatic 
stresses,  which  will  tend  to  change  the  position  of  the 
moving  coil.  The  only  remedy  for  this  condition  is  to 
utilize  a  meter  which  is  equipped  with  an  efficient  elec¬ 
trostatic  shield. 

Before  going  on  to  the  description  of  the  actual 
measuring  circuits,  a  few  brief  definitions  will  be  given: 
if  the  voltage  applied  to  an  electrode  “j”  of  a  radio  tube, 
is  changed  by  a  small  amount,  there  will  be  a  resultant 
change  of  current  in  the  circuit  of  electrode  “k.”  The 
relation  of  this  resulting  current  change,  to  the  voltage 
causing  it.  is  known  as  and  designated  by  Sjk-  Subscripts 
refer  to  the  electrodes  involved  in  measurement. 

If  the  voltage  applied  to  an  electrode  “k”  of  a  radio 
tube  is  changed  by  a  small  amount,  there  will  be  a  result¬ 
ing  change  of  current  in  the  circuit  of  the  same  electrode. 
The  relation  of  the  resulting  current  change  to  the  voltage 
causing  it,  is  known  as  and  designated  by  Vk.  The  sub¬ 
script  again  indicates  the  electrode  referred  to. 

If  an  a-c  voltage,  or  signal,  is  applied  to  the  grid  of  a 
tube,  there  will  be  a  resultant  a-c  current  component  in 
the  plate  circuit.  The  value  of  this  current  will  be  in 
direct  proportion  to  the  product  of  CgSm.  Therefore  if  the 
signal  voltage  eg  is  maintained  at  a  knowm  fixed  value,  the 
measured  a-c  component  of  plate  current  will  be  in  direct 
proportion  to  the  transconductance  of  the  tube.  Accord- 
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ingly  if  a  dynamometer  meter  is  employed  to  measure 
this  a-c  current,  it  becomes  possible  to  calibrate  the  meter 
directly  in  micromhos,  insteads  of  milliamperes. 

Figure  3- A  shows  the  fundamental  circuit  used  in 
measuring  s,n-  It  will  be  noted  that  the  signal  voltage  eg 
is  obtained  from  a  divider  resistor  in  series  with  the  field 
coil.  This  insures  that  the  phase  of  the  signal  voltage  will 
correspond  with  the  phase  of  the  field  voltage.  As  the 
tube  itself  causes  a  phase  shift  of  180°  the  current 
through  the  coil  element  will  also  be  in  proper  phase 
relation,  if  the  proper  polarity  of  coil  connections  is 
observed.  The  calibration  in  micromhos  on  the  meter 
scale  will  be  equal  to  lO^ic/eg  (1)  where  eg  equals  the 
value  of  signal  voltage  employed,  and  I’c  equals  the  meter 
calibration  in  milliamperes. 

The  battery  Ex  and  resistors  Rr  and  Rx  constitute  the 
“bucking”  circuit,  described  in  detail  in  a  later  paragraph. 

The  value  of  signal  voltage  eg  is  calculated  from 
eg  =  Wim/sm  (2)  where  I'm  equals  the  full  scale  range 
of  the  meter  utilized,  in  milliamperes,  and  Sm  equals  the 
required  full  scale  range  in  micromhos.  For  example,  if 
we  are  using  a  meter  having  a  full  scale  range  of  one 
milliampere  and  wish  to  obtain  a  full  scale  range  of  2000 
micromhos,  then  we  would  have  eg  =  lOVl  /2000  =  0.5 
volt,  for  required  signal  voltage. 

Two  “rule  of  thumb”  methods  will  serve  as  a  rough 
guide  for  the  upper  values  of  eg.  First,  eg  should  not 


Fig.  3A — Transconductance  measurement  circuit 


exceed  J  the  value  of  d-c  bias  applied  to  the  tube,  while 
being  measured ;  second,  a  value  of  eg  should  be  used 
which  will  cause  the  d-c  plate  current  to  change  by  not 
more  than  10  per  cent  when  eg  is  applied.  Any  eg  values 
which  exceed  these  conditions  are  apt  to  cause  serious 
errors  in  indicating  Sm- 

As  shown,  a  divider  resistor  is  connected  in  series  with 
the  field  coil,  and  eg  values  are  then  obtained  from 
properly  tapped  points.  The  resistance  values  of  these 
tapped  points  are  obtained  from  Ri  =  egj/if  (3)  where 
egi  equals  the  required  signal  voltage,  for  any  given  range, 
and  if  equals  the  rated  field  current  of  the  particular 
meter  being  used.  Where  several  ranges  of  transconduct¬ 
ance  scales  are  to  be  used,  there  will  of  course  be  an 
eg  tap  for  each  range. 

As  the  current  measuring  element  of  the  meter  has 
both  resistance  and  impedance,  its  effect  in  the  plate  cir¬ 
cuit  of  the  tube  being  measured  should  not  be  neglected. 
However,  if  the  bucking  circuit  is  utilized,  as  later  de¬ 
scribed,  this  IR  drop  will  automatically  be  cancelled  out. 

Another  possible  source  of  error  is  the  impedance  of 
the  current  coil.  It  is  important  to  use  a  meter  which  has 
the  lowest  possible  current-coil  resistance.  The  combina¬ 
tion  meter  the  author  uses  has  a  coil  impedance  of  ap¬ 
proximately  50  ohms,  and  so  causes  negligible  error. 

If  an  a-c  voltage  or  signal  is  applied  in  series  with  the 
plate  circuit  of  a  radio  tube,  there  will  be  a  resultant  a-c 


current  component,  in  this  same  circuit.  The  value  of  this 
current  ip  is  equal  to  ep/rp.  Therefore  if  the  signal  volt¬ 
age  ep  is  maintained  at  a  fixed  known  value,  the  measured 
a-c  current  ip  will  bear  a  fixed  relation  to  the  plate  im¬ 
pedance  of  the  tube. 

Figure  3-B  shows  the  fundamental  circuit,  for  measur¬ 
ing  Tp.  It  will  be  noted  that  the  signal  voltage  ep  is  ob¬ 
tained  in  the  same  way  as  grid  signal  voltage  eg,  thus  in¬ 
suring  proper  phase  relations  between  ip  and  field  voltage. 
The  calibration  in  ohms  on  the  meter  scale  will  be 
rp  =  ep/ic  (4)  where  ep  is  the  applied  signal  voltage,  and 
ig  is  the  indicated  a-c  current  reading. 

As  the  Tp  scale  is  obtained  from  a  recijirocal  relation, 
the  maximum  current  range  of  the  meter  will  represent 
the  lowest  portion  of  the  rp  scale.  Therefore  to  determine 
the  required  signal  voltage,  we  must  decide  on  a  minimum 
scale  range  value  of  ohms,  somewhat  below  the  lowest 
value  we  expect  to  measure.  The  required  signal  voltage 
will  then  be  ep  =  imrmin  (5)  where  rmtn  equals  the  mini¬ 
mum  impedance  in  ohms  and  I'm  equals  the  full  scale  range 
of  the  meter  in  ma.  If,  for  example,  a  0-1  nia  is  used  and 
a  minimum  scale  range  of  5000  ohms  is  required,  then  the 
signal  would  be  ep  =  5000  X  -001  or  5  volts  rms. 

As  the  maximum  range  of  rp  in  ohms,  corresponds  to 
the  lower  range  of  the  meter  in  milliamperes,  the  upper 
range  of  rp  w’ill  be  dependent  upon  the  lowest  value  of 
current  which  can  be  accurately  read.  For  example, 
assume  that  the  lowest  value  of  current  that  can  be  read 
on  a  0-1  ma,  is  .05  ma.  The  maximum  value  of  rp  which 
could  be  read  would  be  rmax  =  ep-^imin  or  5/.00005  which 
equals  100,000  ohms. 

Signal  voltage  values  for  measuring  rp  should  be  kept 
as  small  as  possible,  consistent  with  the  range  of  meter 
used.  For  triodes  this  value  should  never  exceed  5  volts, 
but  with  pentodes  and  screen  grid  tubes  it  is  permissible 
to  go  higher.  The  peak  voltage  of  the  signal,  should 
never  be  of  such  a  value  that  it  embraces  any  serious 
curvature  on  the  ep  —  ip  curve  of  the  tube  being 
measured.  Any  noticeable  displacement  of  dc  plate  cur¬ 
rent  due  to  the  applied  a-c  signal  values,  indicates  that  the 
signal  is  too  high. 

It  will  be  noted  from  Fig.  3-B  that  a  portion  of  the 
divider  resistor  is  in  series  with  the  plate.  Therefore  the 
resistance  of  this  resistor  should  be  kept  as  low  as  pos- 


Fig.  3B — Circuit  for  measuring  resistance 


sible,  to  eliminate  IR  drop  error,  due  to  the  d-c  plate  cur¬ 
rent  passing  through  it. 

Combination  sm-rv  circuit 

It  is  entirely  practical  to  combine  the  functions  of 
Sm  and  rp  measurement,  in  one  meter.  Figure  1  shows 
such  an  instrument.  This  meter  is  equipped  with  separate 
Sm  and  rp  range  switches,  which  makes  it  possible  to  pre¬ 
set  for  the  required  scale  ranges.  This  is  a  rather  im- 
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j)ortant  feature  fur  production  testinjj.  Without  such  a 
pre-set  scheme,  it  becomes  necessary  to  operate  a  single 
scale  range  switch,  every  time  a  tube  is  tested,  and  this 
also  offers  the  possibility  of  accidently  turning  the  switch 
too  far,  while  the  tube  is  in  its  test  socket.  Thus,  if  the 
range  switch  were  set  for  two  megohms  (Cp  =  50V),  and 


Fig.  4 — Wiring  diagram  of  tube 
testing  meter 


the  check  key  were  on  .y,„.  there  would  be  a  i)eak  signal 
voltage  of  70  volts  applied  to  the  grid. 

Figure  4  shows  the  comjdete  wiring  diagram  of  the 
meter,  together  with  other  associated  circuits.  The  cir¬ 
cuit  constants  shown  will  aj^ply  when  used  with  a  meter 
having  characteristics  similar  to  the  one  described.  How¬ 
ever  constants  for  other  meters  can  easily  be  found,  from 
the  various  ecpiations  given. 

The  tele])hone  lever  key  “k”  utilized,  is  wired  up  in 
sucli  a  way.  that  it  is  in  effect  a  three-way  key.  The  center 
position  is  for  check  reading,  and  the  others  for  A'm  and  rp. 

Au.xiliary  circuits 

The  calibration  of  any  separately  exited  dynamometer 
instrument  is  entirely  dependent  upon  the  voltage  applied 
to  the  field,  'I'he  calibration  will  remain  constant  only  if 
the  field  voltage  is  held  at  a  constant  and  predetermined 
value.  To  do  this  in  oi)eration,  a  check  circuit  is  utilized 
as  shown  in  Fig.  J. 

A  voltage  tap  is  taken  from  any  convenient  point  on 
the  divider  resistor,  and  fed  directly  to  the  moving  coil 
through  a  series  resistor.  The  value  of  this  series  re¬ 
sistor  is  /s',  =  - (6) 

where  if  equals  the  rated  field  current.  Ret  equals  the 
value  of  the  resistance  tap,  /?,  equals  the  value  of  the 
series  resistor,  and  /'m  equals  the  maximum  range  of  the 
meter.  The  voltage  to  the  field  is  then  varied  until  the 
meter  indicates  at  exactly  im.  The  check  resistor  Rp  is  so 
wired  with  the  check  switch,  that  it  can  be  connected  in 
the  circuit,  in  this  way,  at  any  subsequent  time  by  opera¬ 
tion  of  the  check  switch.  Re  is  the  moving  coil  resistance. 

I  herefore,  when  in  use,  the  meter  is  checked,  first,  by 
setting  the  check  switch  in  its  proper  position,  and  then 
by  varying  the  field  control  rheostat,  until  the  meter  indi¬ 
cates  the  proper  value.  This  proper  value  is  usually 
marked  as  a  red  line  inscribed  on  the  meter  scale. 

As  mentioned  earlier,  there  will  be  a  d-c  component  in 


the  moving  coil,  due  to  the  plate  current  of  the  tube  being 
measured.  This  will  cause  a  d-c  field,  which  may  cause  a 
fictitious  reading  of  the  meter.  For  example,  with  no 
voltage  of  any  sort  applied  to  the  field,  and  only  ten  milli- 
amperes  passed  through  the  moving  coil  of  a  0-1  ma 
movement,  there  may  be  caused  a  lineage  scale  deflection 
of  half  an  inch,  due  to  the  action  of  the  earths  field.  Other 
stray  d-c  fields  may  cause  even  larger  deflections. 

Use  of  bucking  circuit 

This  error  can  be  overcome  by  the  use  of  a  bucking 
circuit  as  shown  in  Fig.  3.  When  rheostat  Rr  is  properly 
adjusted,  for  any  given  plate  current,  meter  M  should 
indicate  zero  current,  and  there  will  also  be  zero  voltage 
across  the  moving  coil.  Meter  M,  is  a  small  auxiliary 
zero-center  milliameter.  When  it  indicates  zero  current, 
the  “bucking”  current  is  equal  to,  and  cancels  out  the  d-c 
plate  current,  through  moving  the  coil.  It  is  important 
that  the  resistance  of  this  bucking  circuit  should  be  as 
high  as  possible,  and  even  then  should  be  taken  into  con¬ 
sideration  where  extreme  accuracy  is  involved. 

Flexible  transconductance  switching  scheme 

Until  multi-grid-and-plate  tubes  showed  up,  the  tech¬ 
nical  user  of  radio  tubes  was  interested  only  in  mutual 
conductance  and  plate  impedance.  However  with  the 
advent  of  pentodes  and  multi-purpose  tubes  it  was  found 
desirable  and  necessary  to  measufe  transconductance  rela¬ 
tions  between  various  combinations  of  electrodes.  For 
example  if  an  a-c  signal  is  applied  in  series  with  the 
screen  of  a  pentode  there  will  be  a  resultant  a-c  current 
in  the  plate.  This  relation  is  known  as  screen-to-plate 
transconductance,  and  can  be  designated  by  Sgp.  Or  if  the 
signal  is  applied  in  the  plate,  and  the  current  measured 
in  the  screen  circuit,  then  it  becomes  plate  to  screen  trans¬ 
conductance  and  designated  by  Spg. 

By  a  suitable  switching  scheme  used  in  connection  with 
a  direct  reading  Sm  —  r?  meter,  it  becomes  possible  to 
read  directly  any  combination  of  transconductances  by 
merely  operating  switches  corresponding  to  the  electrode 
circuits. 

Referring  to  F'ig.  4  it  will  be  noted  that  there  are  two 
rows  of  DPDT  toggle  switches,  connected  to  two  trunk 
lines.  The  upper  row  i^  connected  to  the  signal  trunk  line, 
and  permits  selecting  any  electrode  circuit,  to  which  to 
apply  the  signal  voltage.  Thus  if  Gi  switch  is  thrown  to 
the  up  position,  there  will  be  an  ep  signal  fed  to  grid  Xo.  1. 

The  lower  row  of  switches  is  connected  to  the  moving 
coil  trunk  line,  and  permits  connecting  the  moving  coil  in 
series  with  any  electrode  circuit.  Thus  if  switch  Po  is 
thrown  upward,  then  the  moving  coil  is  connected  in 
series  with  plate-2  circuit.  With  switch  Gi  and  Po  op¬ 
erated  we  would  be  in  a  position  to  read  transconductance 
between  circuits  Gi  and  Po.  If  these  were  connected 
respectively  to  control  grid  No.  1  and  screen  of  a  pentode, 
then  we  would  read  grid  to  screen  transconductance. 
Tubes  such  as  the  6F7  and  2A7,  require  the  determina¬ 
tion  of  many  combinations  of  transconductance  and  can, 
therefore,  be  very  readily  read  in  a  flexible  circuit  such 
as  described. 

Thanks  is  hereby  extended  to  the  Sensitive  Research 
Inst.  Corp.  of  New  York  City  for  their  co-operation  in 
furnishing  photographs,  scales  and  diagram  of  the  in¬ 
ternal  wiring  of  their  meter.  All  associated  external 
circuits  represent  the  personal  design  of  the  writer. 
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HIGH  LIGHTS  ON  electronic 


When  the  Opera  season  in  New  York 
opens  on  December  24,  occupants  of  the 
“Diamond  Horseshoe”  will  observe  for 
the  first  time  the  results  of  the  thor¬ 
ough  remodeling  and  modernizing  pro¬ 
gram  which,  carried  out  during  the  past 
summer  and  early  fall,  has  effected 
sweeping  improvements  from  the  stage 
to  the  marquees  of  the  historic  Metro¬ 
politan  Opera  House.  Most  notable  of 
the  changes  will  be  the  installation  of 
the  most  modern  type  of  electron-tube 
control  for  both  the  stage  and  house 
lights. 

This  new  lighting  equipment  will 
place  the  control  of  all  lighting  effects, 
including  proportional  dimming  and 
scene-to-scene  fading,  at  the  finger  tips 
of  a  lighting  technician  who  will  man¬ 
ipulate  the  numerous  small  levers  and 
toggle  switches  of  the  master-pilot  atid 
presetting  controllers  located  on  the 
first  level  below  stage.  While  so  doing, 
he  will  be  able  to  observe  the  lighting 
effects  produced  by  looking  through  a 
hooded  opening  in  the  stage  floor  near 
the  footlights.  From  this  “lighting  pit” 
each  of  the  156  circuits  for  the  stage 
may  be  independently  preset  for  three 


Color  masters 


Group  masters 


contactor  and 
in  I  sc  switches 


switches 


Control  switch  board  for  electron-tube  circuits. 
Metropolitan  Opera  House 


complete  lighting  scenes,  so  that  the 
touch  of  a  button  will  accomplish  the 
scene-to-scene  change  of  circuits.  In  ad¬ 
dition,  the  11  house  circuits  may  be  con¬ 
trolled  from  this  point. 

The  presetting  controller,  located  in 


PHOTO-CELL  AIDS  SEWAGE  ANALYSIS 


the  lighting  pit,  provides  for  the  in¬ 
dividual  control  of  each  circuit.  The 
master  controller  is  designed  to  sim¬ 
plify  the  work  of  the  operator  and  i' 
mounted  at  the  end  of  this  presetting 
controller  at  a  convenient  angle  to  fa¬ 
cilitate  manipulation  while  observing 
the  effects  from  his  raised  platform. 
It  enables  him  to  govern  ail  circuit> 
simultaneously — either  for  dimming  or 
for  blackout — and  to  split  the  control 
into  major  divisions  of  color.  The  cir¬ 
cuits  are  arranged  to  provide  one  color 
for  the  house  and  four  colors  for  the 
stage,  except  for  the  footlights  where 
five  colors  are  to  be  used. 


Metropolitan  Opera  installs 

electron-tube 

lightins  control 


Witb  tbe  aid  of  tbis  Westingbouse  pbotoelectric  apparatus  for  measuring  trans¬ 
parency,  G.  W.  Holmes  studies  sewage  turbidity  for  tbe  city  of  Syracuse,  N.  Y. 
Tbe  method  can  also  be  applied  for  sewage  treatment  operations  involving 

automatic  control 


Reduces  resistance  losses 

This  type  of  theater  lighting  equip¬ 
ment,  known  as  the  Thyratron-reactor 
dimming  control,  is  a  development  of 
the  General  Electric  Company.  Tlie 
system,  through  the  use  of  electron 
tubes,  reduces  the  electricity  consump¬ 
tion  in  the  .dimming  equipment  and 
eliminates  the  bulky  backstage  switch¬ 
boards  required  by  the  resistance  t>i)e 
of  control.  The  master  or  pilot  con¬ 
trollers  of  the  new  system  are  relatively 
compact  and  may,  therefore,  be  placed 
beneath  the  front  of  the  stage,  enabling 
the  lighting  technician  to  see  all  details 
of  the  effects  which  he  produces.  The 
rest  of  the  Thyratron-reactor  equip¬ 
ment,  including  electron-tube  panels,  dis¬ 
tribution  panels,  and  reactors,  is 
mounted  on  “remote  racks”  located  in 
the  sub-basement  of  the  Metropolitan 
Opera  House  building. 


House 

master 


Master 
block  out 
switches 
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DEVICES  IN  INDUSTRY 


fiijiinecrs  of  the  Western  Electric  Com¬ 
pany  so  that  it  can  be  made  500  times 
more  powerful  than  the  ordinary  loud- 
>peaker.  At  full  power  it  hurls  sound 
into  the  air  with  the  force  of  a  50-pound 
hammer  blow.  Over  flat  terrain,  in  still 
air,  it  can  project  intelligible  speech  a 
distance  of  several  miles. 

The  volume  produced  exceeds  the 
classically  loud  sounds  of  nature.  The 
voice  can  be  made  louder  than  a  clap  of 
thunder.  Measured  at  the  horn’s  mouth, 
>ound  is  about  1,000  times  louder  than 
the  roar  at  the  foot  of  Niagara  Falls. 
Clarity  is  obtained  in  spite  of  the  tre¬ 
mendous  power,  owing  to  the  fact  that 
the  design  deliberately  sacrifies  natural¬ 
ness  by  focusing  on  those  frequencies 
which  make  speech  most  readily  intelli¬ 
gible  and  filtering  out  the  other  fre¬ 
quencies. 

Use  is  foreseen  for  the  new  speaker 
in  directing  throngs  of  people  either  too 
vast  or  in  the  presence  of  too  much 
noise  for  the  ordinary  loudspeaker  to  be 
heard.  Fire  fighters  within  burning 
buildings,  deafened  by  the  crackle  of 
flames,  could  be  directed  by  the  giant 
voice.  A  rescuing  vessel  at  sea  could 
bellow  instructions  to  a  distressed  crew 
or  to  persons  in  life-boats.  In  place  of 
the  fog  horn’s  simple  warning  the  loud¬ 
speaker  could  give  spoken  directions. 

See  illustration,  page  391. 


INDICATING  LAMPS 
RED  GREEN 


LAMP 


amplifier 


SECTION  CHIMNEY 


Horizontal  section  through  chimney,  showing  photo-cell  beam, 
amplifier  and  recorder 


Installation  of  photo 
cell  smoke  indicator 


.M’MHER  OF  Mriti>h  manufacturing 
plants  have  installed  smoke-detector 
units  of  the  GEC  type,  as  shown  in  the 
accompanying  sketch. 

Two  small  holes  arc  made  in  the  wall 
at  the  base  of  the  chimney,  at  diamet¬ 
rically  opposite  points.  The  two  units 
are  mounted  on  iron  brackets,  one  on 
each  side  of  the  chimney,  so  that  light 
from  the  lamp  is  projected  across  to  the 
photo-cell  :n  the  amplifier.  Such  an  ar¬ 
rangement  dispenses  with  troublesome 
accessories  like  glass  windows  in  a  chim¬ 
ney,  which  become  fouled  very  quickly 
and  are  difficult  to  keep  clean. 

-Many  ingenious  devices,  such  as 
spraying  glass  windows  with  water,  or 
using  mechanically  operated  windscreen 
wipers,  have  been  suggested  and  tried, 
but  all  such  e.xpedients  have  disadvan¬ 
tages  since  they  require  constant  service 
and  attention. 

.\s  soon  as  smoke  impedes  the  pas¬ 
sage  of  the  light  from  the  lamp  to  the 
photo-cell,  the  relay  in  the  amplifier 
closes  and  brings  into  operation  an 
alarm,  which  may  consist  of  one  of  sev¬ 
eral  forms.  The  cover  of  the  amplifier  is 
fitted  with  an  adjustable  iris  diaphragm 
to  enable  the  engineer  in  charge  to  set 
the  point  at  which  the  alarm  comes  into 
operation,  after  he  has  decided  exactly 
what  may  be  considered  as  objectionable 
smoke — a  decision  which  may  be  in¬ 
fluenced  to  some  extent  by  local  condi¬ 
tions. 

The  alarm  could,  for  example,  consist 
of  a  bell  wired  to  ring  continuously  as 
long  as  excessive  smoke  passes.  It 
would,  in  most  cases,  be  supplemented 
by  a  red  and  green  lamp,  the  green  lamp 
being  alight  when  the  shaft  is  clear,  and 
the  red  as  soon  as  the  alarm  rings.  In 
the  case  of  an  installation  on  several 
boilers  there  would  be  one  bell,  with  a 
pair  of  lamps  on  each  boiler. 


.\  .NEWLY  KEVELorKi)  loud-iicaker,  so 
powerful  that  it  can  magnify  the  human 
voice  l,(KXl.()<X)  times,  was  in  operation 
for  the  first  time  at  the  International 
Yacht  Races  where  it  was  used  aboard 
the  Coast  Guard  cutter  Tampa  to  warn 
shipping  off  the  course  and  issue  in¬ 
structions  to  spectator  craft. 

While  the  Tampa  used  the  new  sound- 
projecting  device  at  less  than  its  full 
power,  the  speaker  has  been  designed  by 


HOTEL  NEW  YORKER’S  “MAGIC  DOORS 


Like  many  other  progressive  hotels  and  restaurants,  the  Hotel  New  Yorker, 
New  York  City,  has  installed  photo-cell  self-opening  doors  between  dining  rooms 
and  kitchens.  As  the  waiter  walks  through  a  light-beam,  the  door  jtunps  open 
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inear  detector  distortion 


By  K.  W.  JARVIS 


law  as  that  of  the  second  liarnionic.  increasing  to  180 
degrees.  Tlie  odd  harmonics  increase  to  a  maximum 
(the  exact  iwint  dejiending  on  tlie  percentage  of  modu¬ 
lation)  and  then  decrease  to  zero  at  180  degrees. 

The  next  ixjint  to  determine  is  where  and  when  such 
phase  shifts  can  he  obtained  in  practice.  When  an 
a-c  energy  carrier  is  impressed  through  an  impedance 
on  a  tuned  circuit  the  amplitude  of  the  voltage  across 
the  circuit  varies  as  the  applied  frequency  is  shifted 
through  resonance,  and  the  phase  of  the  resulting  volt¬ 
age  across  the  tuned  circuit  shifts.  The  jdiase  shift  in 
which  we  are  here  most  interested  is  zero  at  resonance, 
positive  for  frequencies  alx)ve  resonance,  and  negative 
for  frequencies  l)elow  resonance. 


IT  is  generally  held  among  radio  and  communication 
engineers  that  the  linear  detector  is  quite  fine.  Of 
all  the  devices  capable  of  detecting,  that  characteristic 
consisting  of  two  linear  regions  joined  at  one  point  of 
discontinuity  seems  to  be  best.  It  can  be  shown  that 
when  operating  at  this  point  of  discontinuity,  a  normal 
signal,  modulated  less  than  100  per  cent  will  produce 
only  those  modulation  frequencies  originally  in  the  mod¬ 
ulation,  and  will  not  add  any  spurious  harmonic  or  cross 
modulation  components.  Unfortunately,  such  a  correct 
situation  is  seldom  actually  the  case. 

Several  other  forms  of  distortion  are  common  although 
not  so  generally  considered.  One  of  these  occurs  when 
a  signal  having  more  than  100  per  cent  modulation  is 
impressed  on  a  detector.  It  has  been  shown  that  in  the 
case  of  a  square  law  detector  the  percentage  of  second 
harmonic  (referred  to  the  fundamental)  is  m/4  regard¬ 
less  of  the  value  of  m,  the  percentage  of  modulation.  In 
a  linear  detector  this  ratio  does  not  hold,  for  with  per¬ 
centages  of  modulation  less  than  100  per  cent  no  dis¬ 
tortion  is  produced,  while  with  greater  percentages  of 
modulation  much  distortion  is  produced. 

Other  distortion  results  from  having  the  sidebands  un- 
symmetrical  in  phase  with  resjject  to  the  carrier.  When 
such  phase  shift  occurs,  we  no  longer  have  the  ideal  type 
of  signal  to  apply  to  a  linear  detector,  and  distortion 
results. 

For  example.  Fig.  1  shows  the  d.c.  (I'o),  fundamental 
(t'b),  second  harmonic  (i2b)  and  third  harmonic  (isb) 
produced  in  a  linear  detector  with  ICX)  per  cent  modula¬ 
tion  as  the  phase  of  a  sideband  is  shihed.  A  number 
of  interesting  observations  may  be  made.  At  zero  de¬ 
grees  phase  shift,  the  ideal  condition,  no  distortion 
occurs.  The  peak  current  (all  relative  values  given  are 
peak  values)  i’h  is  0.31831  KEa  where  K  represents  the 
slope  of  the  detector  (or  difference  in  slope  of  the  two 
linear  portions)  under  operating  conditions.  Ea  is  the 
peak  value  of  the  unmodulated  carrier.  As  the  phase 
shift  is  increased  to  180  degrees  the  d.c.  increases,  the 
fundamental  falls  to  zero,  the  second  and  third  harmonics 
increase.  The  second  harmonic  reaches  a  maximum  at 
180  degree  phase  shift  while  the  third  harmonic  returns 
to  zero.  Beyond  180  degrees  the  curves  back  track.  At 
about  150  degrees  we  have  100  per  cent  second  harmonic 
distortion.  All  other  even  harmonics  follow  the  same 


Corner  Mistuning 

Fig.  4 — Detuning  effect  at  several  frequencies 


Figure  2  shows  the  value  of  this  phase  shift  with 
respect  to  frequencies  off  resonance.  For  Q  =  100 
the  higher  curve  represents  the  phase  shift  for  the  fre¬ 
quencies  below  resonance,  while  the  lower  curve  shows 
the  phase  shift  for  frequencies  above  resonance.  The 
maximum  difference  is  approximately  1  degree.  This 
shows  that  when  tuned  to  resonance  the  phase  shift 
of  the  two  side  bands  is  about  equal  and  so  they  remain 
symmetrical  in  phase  and  no  distortion  such  as  shown 
in  Fig.  1  results.  The  difference  between  positive  and 
negative  phase  shift  for  Q  =  100  is  very  small.  How¬ 
ever,  if  detuning  is  encountered,  the  phase  shifts  will 
be  unequal.  Figure  3  shows  the  phase  shift  with  re- 
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spect  to  sideband  frequency  for  two  degrees  of  detun¬ 
ing,  namely  one  and  two  kc.  off  resonance.  As  one 
phase  shift  is  positive  and  the  other  negative,  the  dif¬ 
ference  between  these  two  curves  represents  the  relative 
])hase  shift  of  the  sidebands. 

A  demonstration  is  given  in  Fig.  4  for  circuits  of 
different  Q.  Here  the  relative  phase  shift  is  plotted 
against  amount  of  detuning  for  several  sideband  fre¬ 
quencies.  It  may  he  observed  that  the  phase  shift  for 
any  given  frequency  is  a  maximum  for  some  particular 
degree  of  detuning,  and  that  for  any  amount  of  detun¬ 
ing  the  phase  shift  increases  with  increase  in  frequency. 
The  only  surprising  thing  about  these  curves  is  the  large 
phase  shifts  possible  in  a  single  tuned  circuit. 

Now  to  return  to  some  more  distortion  data  before 
combining  these  effects.  Figure  5  shows  the  per  cent 
second  and  third  harmonic  in  a  linear  detector  with  vari¬ 
ous  values  of  modulation.  .\s  before  noted,  the  second 
harmonic  for  m  =  1  is  100  f)er  cent  at  150  degrees  phase 
shift.  Other  modulations  gave  more  or  less  distortion 
as  shown.  With  m  less  than  1,  the  distortion  is  zero  for 
zero  phase  shift,  while  for  m  greater  than  1,  an  initial 
distortion  is  present. 

As  has  been  shown,  distortion  even  with  large  phase 
shifts,  decreases  with  m.  This  is  more  clearly  shown 
in  Fig.  6,  where  the  per  cent  second  harmonic  is  plotted 
against  the  factor  vi  for  several  phase  shifts.  This 
shows  the  great  advantage  which  results  when  m  is  low. 

Figure  7  shows  a  comparison  of  the  distortion  of 
linear  and  square-law  detectors.  While  at  low  phase 
shifts  the  linear  detector  is  siqx'rior,  as  soon  as  appre¬ 
ciable  phase  shift  is  present  the  difference  is  not  so 
marked.  Considering  the  amount  of  third  harmonic 
which  the  linear  detector  produces,  the  advantages  of 
this  detector  are  minimized. 

While  the  phase  shift  resulting  when  tuning  near  reso¬ 
nance  is  small,  the  overall  pliase  shift  in  a  radio  receiver 
may  l)e  considerable  as  the  total  phase  shift  is  the  sum  of 
the  phase  shift  of  each  circuit.  We  may  therefore  find 
l>hase  shifts  of  180,  360,  540  degrees  and  even  higher, 
each  of  the  noted  shifts  giving  nodal  points.  Figure  8 
shows  such  a  result  in  a  fairly  selective  superheterodyne 
detuned  1  kc.  from  resonance.  The  first  nodal  point 
comes  at  830  cycles,  where  the  fundamental  frequency 
drops  to  zero  while  the  second  harmonic  increases  to  in¬ 
finity.  Another  ntxlal  [xiint  (corresponding  to  360 
degrees)  occurs  at  1120  cycles.  Here  the  fundamental 
is  hack  to  normal  while  the  distortion  is  zero.  Still 
another  nodal  point  occurs  at  1660  cycles  (540  degrees) 


where  the  fundamental  frequency  component  is  again 
zero  and  the  second  harmonic  is  correspondingly  infinite. 
At  still  higher  modulation  frequencies  the  phase  further 
increases  and  the  distortion  falls,  but  does  not  pass 
through  another  nodal  point.  Still  further  detuning  of 
the  receiver  would  produce  more  nodal  points,  four  or 
five  being  easily  possible. 

The  important  point  about  Fig.  8  is  that  with  the  ex¬ 
ception  of  a  very  narrow  band  about  1,100  cycles,  more 
than  10  per  cent  second  harmonic  is  present  at  all  fre¬ 
quencies  above  about  450  cycles.  This  receiver,  which 
might  be  quite  good  when  tuned  properly,  would  hardly 


Phase  Shift,  Degrees 


Fig.  5 — Production  of  second  and  third  harmonics 

sound  acceptable  operating  in  such  a  ''ondition.  In  some 
measure  at  least,  this  effect  has  prevented  using  high 
ire<iuency  audio  systems  for  high  fidelity  receivers,  as 
the  high  percentage  of  distortion  due  to  causes  as  shown 
in  Fig.  8  is  thus  made  many  times  worse. 

Detuning,  causing  the  phase  shifts  and  distortion 
noted,  often  results  in  unequal  sideband  amplitudes. 
Such  une(|ual  sidebands  cause  distortion  but  as  this  effect 
has  been  discussed  elsewhere,  no  stress  is  placed  upon  it 
here.  The  unequal  sideband  amplitude  distortion  which 
(KTcurs  in  such  detuning  in  general  adds  to  the  distortion 
produced  by  phase  shift.  Under  conditions  where  the 
distortions  indicated  above  are  present,  cross  modulation 
is  also  present.  This  also  adds  to  the  distortions  already 
given.  Reducing  the  percentage  of  modulation  reduces 
this  cross  modulation  as  rapidly  as  the  harmonic  distor¬ 
tion  is  reduced  as  shown  in  Fig.  6. 

One  or  both,  of  two  solutions  to  this  distortion  prob¬ 
lem  are  under  way.  The  first  is  an  automatic  tuning 
system  for  insuring  that  the  receiver  is  always  tuned 
correctly.  The  second  method  is  to  artificially  reduce 
the  effective  percentage  of  modulation. 


Fig.  6 — Second  harmonic  vs.  modulation.  Fig.  7  (center) — Linear  vs.  square-law  detectors 
Fig.  8 — Typical  super  distortion  , 
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D.  C.  voltage  stabilization 

^  outp 

By  H.  W.  Kohler,  tjias* 

Cruft  Laboratory,  Harvard  University  Ti 

T  ,  j  is  tl 

If  it  is  desired  to  have  a  d-c  source 

of  highly  constant  voltage  supplying  a 
constant  load  over  an  extended  period 
of  time  a  gaseous  tube  rectifier  with 
filter  and  an  apparently  little  known 
stabilizing  circuit  described  below  is  _ 

recommended.  The  stabilizing  circuit 
keeps  the  d-c  load  voltage  practically 
constant  and  independent  of  the  fluctua-  (2) 

tions  of  the  output  d-c  voltage  of  the 
rectifier.  These  fluctuations  are  caused 
by  the  usual  voltage  variations  in  the 
commercial  60  cycle  network  to  which 
the  rectifier  is  connected. 

Load  voltage  stabilization  is  brought 
about  by  drawing  a  current  Ip  4" 

^Ip  through  resistance  R  in  series  with 
the  rectifier,  as  shown  below.*  R  is 
but  a  fraction  of  the  load  resistance  R„. 

Current  ^Ip  is  caused  to  be  of  such 
magnitude  that  the  voltage  drop  pro¬ 
duced  by  it  in  R  equals  the  deviation 
from  the  average  output  voltage 
£,  of  the  rectifier,  viz.: 

(I)  A/,R-AEi 

The  proper  stabilizing  current  for 
each  output  voltage  £,  4“  ob¬ 

tained  by  having  a  variable  resistance  operating  point  Q  and  resistance  R  may 
in  parallel  with  the  load.  Best  suited  be  made  by  considering  the  eg  —  ip 
for  an  inertia-free  variable  resistance  is  static  characteristic  curve  as  illustrated 
a  triode.  The  grid  of  the  triode  is  con-  below.  The  geometrical  tangent  to 


where  Up  =  amplification  factor  of  tube 
rp  =  variational  plate  resistance. 
Combining  equations  ( 1 )  and  (^2 ) 


Test  results  showing  the  load  voltage 
L'o  for  the  stabilized  and  not  stabilized 
rectifier  versus  the  input  alternating 
voltage  E  are  given  in  the  table  below. 
In  order  to  obtain  comparable  data  for 
the  two  cases  the  curves  were  made  to 
intersect  at  the  average  alternating 
input  voltage.  By  a  switch  a  fixed  re¬ 
sistance  could  be  substituted  for  the 
tube  £,.  The  sloping  down  of  the 
stabilized  voltage  curve  on  both 
sides  is  due  to  the  curvature  of  the 
static  characteristic  curve  of  the 
tube  which  makes  the  current  Ip  -|- 
■^Ip  too  large  for  large  changes  ^E^. 

Data  relating  to  the  results  in  the 
table  are : 

Tub^lI2-A  E,.-40V 
K*  -  150  VolU  I,  -  14  8  mA 

R  —  445  n  e  “  91.8  per  cent 


The  choice  of  stabilizing  tube,  average 


Rectifier 
ane!  fitter 


5-METER  BEAM  ANTENNA 


Located  on  the  roof  of  the  Hotel  New  Yorker,  45  stories  above 
ground,  this  directive  structure  has  been  erected  by  Arthur  Lynch  in 
an  attempt  to  beat  S-meter  dx  records.  It  works  from  the  “long  line" 
oscillator  shown  at  the  left 
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lp  =  Ip"^  Alp  t 

/ 

- K 

/ 

ip 

^y^^tan  -•cR\ 

V 

pert  observers,  which  can  l)e  trans¬ 
mitted  by  various  bands.  The  “(luality” 
appraisal  ilepends  largely  upon  the  psy¬ 
chology  of  the  listener,  but  since  the 
points  on  the  curve  represent  average 
values  the  results  may  be  taken  as  a 
reliable  indication  of  what  the  trained 
musical  ear  demands  of  radio  reproduc¬ 
tion.  It  will  be  seen  that  with  a  cut-off 
at  7,500  cvcles  per  second,  the  value 


added,  taking  care  of  similar  data  on 
transmitting  tubes.  Now  KC.\  Kadio- 
tron  announces  that  a  third  handbook 
will  be  made  available,  this  one  combin¬ 
ing  information  in  the  receiving  and 
transmitting  handbooks.  In  addition  to 
tliis  data  tliere  will  be  included,  soon, 
information  on  cathode  ray  and  other 
special  purpo.se  tubes. 

The  j)rice  of  the  receiving  and  trans¬ 
mitting  handbooks  is  $J.50  for  the  fir.st 
year  and  an  annual  charge  of  $1.00 
thereafter:  for  the  combined  book  the 
charge  is  $4.00  and  an  annual  charge  of 
$1.50  thereafter. 

Loose-leaf  books  of  tul)e  data  may  aLo 
be  obtained  from  tlie  We^tinghoU'e  com¬ 
pany,  notably  the  July,  l'M4,  catalog  of 
tubes  issued  by  the  Westinghouse  Lamp 
company  at  Hloom field,  X.  J.  This  book 
contains  data  on  all  the  tubes  made  by 
this  company  including  high  vacuum 
amplifiers,  grid-glow  tulies,  light  sensi¬ 
tive  tubes,  rectifiers,  etc. 


TABLE 


Selechon  BfueDonuhe' 
Selection  'In  a  Hr, "ope- 


The  stabilizing  circuit  was  used  in 
connection  with  the  operation  of  a  time 
standard  and  gave  very  satisfactory 
performance. 


•The  notation  einployt-d  here  i.s  that  used 
in  the  “Theory  of  Thermionie  Vacuum 
Tut)es'’  by  Profe.ssor  Chaffee.  /p  denotes 
the  steady  part  of  the  plate  current,  Sip 
denotes  a  small  but  Unite  increment  of  the 
plate  current. 


?00  500  IDOO  2iX)0  5000  HOOO  2CflOO 

Cut-off  Frequency,  Cycles  per  Second 

used  on  commercial  high-fidelity  re¬ 
ceivers  today,  the  (juality  was  judged  at 
*X)%  and  that  above  that  fretiuency  the 
quality  does  not  improve  markedly  as 
the  cut-off  is  increased  to  lU.(KX)  cycles 
and  above.  It  is  interesting  to  note  that 
in  the  opinion  of  the  listeners,  the  quality 
of  the  selection  “In  a  Village’’  decreased 
as  the  cut-off  increased  from  8,500  to 
15,000  cycles,  showing  that  too  faithful 
reproduction  is  sometimes  a  detriment  to 
music  enjoyment. 


Vacuum  tube  handbooks 


Quality  vs.  cut-off 
frequency  in  music 
reproduction 

.\.s  EVTDEN’CK  OF  the  desirable  width  of 
sideband  required  for  high-fidelity 
broadcast  transmission,  the  United 
States  submitted  to  the  C.C.I.R.  at  Lis¬ 
bon  the  data  contained  in  the  accompany¬ 
ing  figure,  which  shows  the  quality  of 
orchestral  music,  as  judged  by  ten  ex¬ 


For  sever.\l  years  the  loose-leaf  hand- 
b<M)ks  of  information  on  receiving  tubes 
furnished  by  RC.\  Radiotron  have  been 
of  great  value  to  all  u.sers  of  tubes  for 
design  or  other  purposes.  These  books 
arc  made  up  of  characteristic  curves, 
tables  of  tube  constants,  circuits,  base 
connections  and  other  data  i)ertinent  to 
the  employment  of  the  many  types  of 
tubes  now  on  the  market. 

Recentlv  a  second  handbook  has  been 


56-MEGACyCLE  TRANSCEIVER 


The  simplicity  of  3-meter  apparatus  (and  antenna!)  may  be  seen 
from  this  transceiver  outfit  operated  on  the  roof  of  the  McGraw-Hill 
building  by  Donald  G.  Fink  of  the  editorial  staff  of  Electronia 
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The  New  Deal  helps 
radio  research 

EWS  trickling  out  of  Washington  indicates 
that  there  is  considerable  Government 
money  being  spent  on  radio  research,  both  in  the 
Federal  departments  on  the  banks  of  the  Poto¬ 
mac,  and  also  in  the  laboratories  of  radio  manu¬ 
facturers  located  throughout  the  country. 

The  judicious  expenditure  of  U.  S.  Government 
funds  for  the  development  of  radio  equipment 
for  the  Army  and  Navy,  it  appears,  is  rapidly 
advancing  fundamentals  of  the  radio  art.  While 
the  nature  of  the  problems  being  solved  is  subject 
to  secrecy  at  the  present  time,  the  information 
gained  as  a  result  of  the  research  will  in  general 
be  of  considerable  aid  to  the  entire  radio  indus¬ 
try.  The  Government  is  also  replacing  much  of 
its  obsolete  equipment,  a  procedure  which  is  defi¬ 
nitely  in  line  with  the  New  Deal  policy.  The  Ad¬ 
ministration  is  certainly  to  be  applauded  for  its 
foresight. 


But  where  are 
the  broadcasters? 

IT  IS  time  indeed  an  industry  move  got  under 
way  to  reduce  if  not  eliminate  radio  inter¬ 
ference.  The  new  campaign  sponsored  by  the 
Radio  Manufacturers  Association  under  the 
supervision  of  its  Engineering  Division,  can  ren¬ 
der  valuable  service  supplementing  the  confer¬ 
ence  work  that  has  already  been  done  by  the  Joint 
Co-ordination  Committee  on  Radio  Reception  of 


the  Edison  Electrical  Institute,  the  National  Elec¬ 
trical  Manufacturers  Association,  and  the  RMA. 

But  the  surprising  thing  about  all  this  radio¬ 
interference  prevention  work  is  that  leadership 
has  not  been  taken  by  the  radio  broadcasters,  the 
group  which  have  most  at  stake  in  money  value! 
When  million-dollar  broadcast  programs  are  shot 
through  with  noise  and  interference,  losing  listen¬ 
ers  and  good-will,  the  broadcasters  have  lost  mar¬ 
kets  worth  a  lot  of  money.  Values  here  are  more 
direct  by  far,  than  any  relationship  of  interfer¬ 
ence  to  the  power  companies,  the  appliance  mak¬ 
ers,  or  even  the  radio-set  manufacturers  and 
distributors.  It  is  amazing  that  the  broadcasters 
have  not  taken  the  lead  in  all  this  work  of  clear¬ 
ing  up  the  channels  over  which  go  their  wares, 
instead  of  leaving  the  task  to  the  casual  good 
offices  of  other  groups  with  far  less  immediate 
interest  in  interference  elimination. 


Take  relay  broadcasting 

out  of  ^'experimental'^ 

ROADCASTING  on  the  short  waves  has 
now  reached  a  point  of  importance  which 
certainly  merits  such  short-wave  broadcasting  being 
taken  out  of  the  experimental  classification  and  put 
into  regular  commercial  service. 

As  long  as  international  broadcast  programs 
have  to  be  sent  out  on  a  non-commercial  basis,  it 
is  evident  that  only  casual  program  matter  can  be 
transmitted.  At  the  present  time,  such  short-wave 
transmissions  are  usually  picked  up  from  current 
programs  on  the  broadcast  band. 

If  special  programs  appropriate  for  foreign 
listeners  are  to  be  sent  out  by  short-wave,  it  is  evi¬ 
dent  that  commercial  support  must  be  obtained. 


Loans  for  manufacturers 

ESSE  H.  JONES,  chairman  of  the  Reconstruc¬ 
tion  Finance  Corporation,  points  out  that  many 
solvent  industrial  plants  which  are  in  need  of  funds 
for  the  payment  of  labor  or  for  the  purchase  of 
materials  incidental  to  normal  business  operations, 
are  not  yet  making  full  use  of  the  facilities  offered 
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by  the  RF  C.  Such  loans,  adequately  secured,  and 
not  to  exceed  five  years,  will  be  handled  by  the  Cor¬ 
poration  when  it  can  be  shown  that  money  so  bor¬ 
rowed  will  speed  permanent  business  recovery. 

“We  suggest  to  industrial  concerns — explains 
Chairman  Jones,  “concerns  to  which  credit  at  pre¬ 
vailing  bank  rates  for  loans  of  such  character  is 
not  available,  but  which  can  offer  adequate  security 
(even  though  such  security  may  be  frozen  and 
therefore  not  generally  acceptable  to  banks)  and 
which  can  profitably  use  additional  funds  for  labor 
and  materials,  that  they  communicate  with  the 
local  loan  agency  of  this  Corporation.” 


Steel  auto  tops  bring 

new  radio  problems 

ALL-STEEL  tops  are  to  be  used  on  a  large 
^scale  in  the  automobile  production  of  1935, 
according  to  reports  reaching  us  from  Detroit. 

This  will  mean  that  radio  antennas  will  have  to 
be  of  the  underslung  type.  Already  the  space  is 
scant  under  the  chassis,  and  in  these  few  inches 
between  ground  and  car  body,  the  antenna  will 
have  to  be  hung,  as  far  from  the  car  and  as  close 
to  the  ground  as  possible.  Lender  these  conditions, 
average  radio  pickup  may  be  as  little  as  one- 
fifth  of  that  provided  by  an  antenna  in  the  car 
roof. 

Widespread  stealing  of  cars  of  the  fabric-roof 
type  is  given  as  a  principal  reason  for  the  change 
to  steel  roofs.  With  the  present  type  of  roof 
thieves  easily  make  a  small  hole  in  the  roof  with 
a  pen-knife,  put  a  stick  through,  unlatch  one  of 
the  doors,  enter  and  drive  away.  With  the  new 
construction,  nothing  will  be  able  to  get  into  the 
car  interior — not  even  a  radio  wave ! 


A  move  for  noise  abatement 

N  England  an  active  campaign  has  long  been 
under  way  to  put  an  end  to  unnecessary 
noises,  street-traffic  roar,  railroad  racket,  indus¬ 
trial  noises  have  all  been  made  to  yield  place. 
Now  the  American  League  for  Noise  Abate¬ 


ment  has  been  organized  to  perform  a  similar 
service  on  this  side  of  the  Atlantic.  “Noise,”  de¬ 
clares  the  League’s  spokesman,  “is  an  absurd  and 
useless  appendage  to  modern  civilization.  Indus¬ 
trially  speaking,  noise  is  a  badge  of  inefficiency. 
When  you  hear  a  machine  making  noise,  you  hear 
a  machine  operating  at  low'  efficiency.  Science 
and  industry  are  able  today  to  reduce  or  eliminate 
every  discordant  sound.” 

The  new  League  is  establishing  sections  to 
study  noises  in  industry,  noises  in  public,  and 
noises  in  the  home. 

This  movement  is  one  bound  to  spread  to  cities 
and  towns  throughout  the  nation  carrying  with 
it  wide  opportunities  for  electronic  sound-measur¬ 
ing  apparatus,  acoustic  materials,  and  acoustic 
treatment. 


TAMPA’S  500-WATT  LOUDSPEAKER 


The  Coast  Guard  Cutter  “Tampa”  is  equipped  with 
this  “bull-hom”  speaker,  developed  by  Bell  Labora¬ 
tories.  The  duralumin  diaphragm  moves  only  one- 
fortieth  inch  but  develops  sound  pressures  of  one 
pound  per  square  inch.  Speaker  and  horn  measure 
30  inches  across  and  30  inches  deep 
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Broadcast  transmitter 
characteristics 

[Continued  from  page  3S0] 


measurements  were  precise  to  0.25  db.  and  the  input  meter 
Avas  corrected  for  frequency  response.  The  modulation 
meter  had  a  negligible  frequency  response  deviation 
within  the  range  of  frequencies  used. 

Figure  5  shows  average  frequency  response  charac¬ 
teristics.  In  considering  this,  the  fact  should  he  borne 
in  mind  that  it  is  representative  of  complete  installations 
from  mixer  to  antenna.  Frequency  response  deviations 
present  in  individual  component  parts  of  a  system  are 
all  additive.  This  curve  shows  the  average  frequency 
response  of  36  installations  to  be  uniform  within  plus  or 
minus  1  db  from  appoximately  100  cycles  to  5500  cycles. 
It  is  down  6  db  from  the  reference  level  at  approxi¬ 
mately  40  and  7000  cycles.  The  slight  peak  at  the  upper 
end  is  probably  due  to  the  influence  of  equalizers. 

Figure  6  shows  the  extremes  in  frequency  resjwnsc 
encountered.  Curv’e  No.  1  requires  no  comment.  Curve 
No.  2  show's  what  can  be  done  and  may  be  considered 
to  be  near  the  peak  of  modern  attainment.  As  pointed 
out  above,  the  uniformity  of  frecjuency  response  is  de¬ 
pendent  upon  the  sum  total  effect  of  the  many  compo¬ 
nents  of  an  entire  system.  The  audio  frequency  “bottle 
neck”  in  many  cases  is  the  telephone  line  and  associated 
equipment.  If  such  is  the  case,  proper  equalization  will 
improve  performance  to  some  extent  provided  that  the 
line  characteristic  is  not  extremely  poor.  Both  low’  and 
high  frequency  equalization  may  be  necessary  in  some 
instances.  If  equalization  does  not  solve  the  problem, 
the  only  recourse  is  to  hire  better  lines.  Reflection 
losses  due  to  poor  impedance  matching  is  another  cause 
of  poor  frequency  response. 

Figure  10  is  an  actual  case  of  what  can  be  done  in 
improving  the  over-all  frequency  response  of  a  broad¬ 
cast  station.  It  was  accomplished  in  two  nights  work 


Fig.  10 — Improved  frequency  re-spninse  by  use  of  measur¬ 
ing  equipment  and  odd  parts  about  the  station 


with  the  use  of  adequate  measuring  equipment  and  such 
odd  parts  as  were  available  around  the  station.  W'hile 
not  perfect,  the  improvement  in  audio  quality  was  ap- 
jtarent  even  to  the  most  casual  listener. 

In  reviewing  this  survey  of  36  .stations,  we  think  the 
following  conclusions  arc  justifiable. 

(.\)  The  performance  of  the  average  broadcast  sta¬ 
tion  as  at  jiresent  ojierated  is  inferior  to  the  advertised 
characteristics  of  high  fidelity  receivers  now  ai>pearing 
on  the  market. 

(B)  The  majority  of  stations  can,  through  the  use  of 
measuring  equipment  to  check  and  correct  o])erating 
characteristics,  improve  their  jierforniance  to  meet  the 
requirements  of  the  ininiediate  future. 

(C)  Without  regular  checks  on  jierfoniiance  made 
with  proper  measuring  equipment,  a  station  cannot  be 
kept  properly  adjusted. 

(D)  Not  over  2  per  cent  of  the  stations  possess  ade¬ 
quate  maintenance  equipment. 

(E)  High  level  modulated  transmitters,  as  checked 
in  the  field,  almost  invariably  showed  lower  distortion 
than  those  employing  linear  r-f  amplifiers  after  the 
modulated  stage. 

(F)  At  the  test  frequency  employed  Class  B  modu¬ 
lated  transmitters  showed  lower  distortion  than  the 
average. 


BRITISH  TELEVISION  COMMISSION 


In  its  study  of  the  possibilities  of  tele¬ 
vision,  the  British  Government  sent  a 
commission  to  investisate  the  systems 
in  the  United  States.  From  left  to  risht 
the  members  of  this  body,  with  officials 
of  the  Philco  Radio  and  Television  Cor¬ 
poration,  whom  they  were  visiting,  are: 

F.  W.  Phillips,  Under-secretary  of  the 
British  Postoffice. 

Col.  A.S.  Angwin,  British  General 
Postoffice,  Wireless  department. 

Lord  Selsdon,  Head  of  the  Govern¬ 
ment  Television  Committee. 

W.  E.  Holland,  Vice-president  in 
charge  of  engineering,  Philco. 

J.  M.  Skinner,  President,  Philco. 

W.  Grimditch,  Chief  engineer,  Philco. 

Noel  Ashbridge,  Asst.  Chief  engineer, 
British  Broadcasting  Company. 

L.  A.  Good,  Works  Manager,  Philco. 
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A  REVIEW  OF  THE  ELECTRONIC  ART 

HERE  AND  ABROAD 


Features  of  the  new  mixing  tubes 

[K.  Steimei.,  Tdefunken  Laboratory.] 
The  use  of  screen  f^rid  tubes  as  com¬ 
bined  oscillator  and  ini.xer  has  proved 
feasible  in  the  circuit  placing  the  feed¬ 
back  coil  in  the  catho<le  lead  with  an 
R  and  C  combination  between  the  feed¬ 
back  coil  and  the  cathode  proper  to 
provide  for  the  proper  bias.  The  screen 
prevents  direct  capacitive  coupling  be¬ 
tween  the  signal  and  the  local  oscillator. 


Feed-back  in  cathode  lead  of 
screen-grid  mixer-oscillator 


The  circuit  gives  good  amplitication. 
and  the  influence  of  secondary  electrons 
which  might  change  the  ratio  of  screen 
to  plate  current  and  thereby  the  ampli¬ 
tude  of  the  oscillation,  may  be  reduced 
by  adding  a  suppressor  grid,  but  since 
the  local  r-f  voltage  is  applied  between 
filament  and  cathode,  noises  are  likely 
to  be  produced  unless  the  insulation  I>e- 


tween  the  two  elements  is  extremely  con-* 
stant  and  uniform. 

Whether  the  circuit  will  maintain  its 
place  beside  the  new  hexode  principle 
remains  to  be  seen.  It  is  true  that  at 
the  moment  the  new  fading-mixing 
hexode  presents  a  certain  number  of 
practical  problems  which  only  ex¬ 
perience  can  solve.  One  of  the.se  ques¬ 
tions  is  whether  it  is  more  important 
to  have  high  amplification  or  freedom 
from  harmonics;  another  whether  the 
'ignal  and  the  local  wave  shall  be  ap¬ 
plied  to  the  same  grid  or  to  separate 
grids.  When  on  the  same  grid,  ampli¬ 
fication  is  easier,  but  grid  current  may 
flow  when  both  frequencies  are  in 
series ;  tulies  are  difficult  to  replace  and 
the  oscillator  voltage  difficult  to  control. 
When  two  separate  grids  are  used,  it 
is  possible  so  to  adjust  the  bias  of  the 
mixing  grid  that  changes  in  oscillator 
voltage  produced  by  the  incoming 
signal  are  without  effect. 

There  remains  the  coupling  between 
signal  and  oscillator  wave  produced  by 
the  tube  current  itself.  It  would  seem 
that  this  influence  Ciin  best  be  reduced 
Ity  employing  a  separate  plate  for  the 
oscillator,  a  feature  which  distinguishes 
the  hexode  from  other  mixing  tubes  in 
which  one  of  the  series  of  grids  between 
cathode  and  plate  serves  as  o.scillator 
plate  (penta-grid,  octode,  tube). 

Finally,  with  the  application  of  the 
superhet  principle  to  three  or  four 
tube  sets,  a.v.c.  is  applied  to  the  com¬ 
bined  oscillating  and  mixing  tube. 


Changes  in  grid  voltage  should  not 
affect  the  frequency  of  the  local  oscilla¬ 
tor  by  more  than  about  1/50,000. 

The  solution  proposed  for  these  prob¬ 
lems  is  the  present  form  of  the  fading- 
mi.xing  he.xode  ACHL  and,  mainly  de¬ 
veloped  by  Philips,  the  octode  or  six- 
grid  tube. 

The  first  grid  of  the  fading-mixing 
hexode  receives  signal  and  automatic 
volume  bias,  grid  2  and  4  are  connected 
and  act  as  screens,  grid  3,  joined  to  the 
oscillator  grid,  produces  the  modulation. 
The  feed-back  coil  is  placed  in  the  grid 
rather  than  in  the  plate  lead  as  this 
practice  insures  more  constant  fre¬ 
quency. 


[iLu 


Circuit  for  new  German  “fading¬ 
mixing”  hexode 


The  first  grid  of  the  octode  is  an 
o.scillator  grid,  the  second  electrode 
consists  of  two  small  rods  acting  as 
plates,  grid  3  and  5  are  permanently 
connected  screens,  grid  4  is  given  the 
signal  and  a.v.c.,  while  grid  6  is  a 
suppressor  grid  connected  to  the 
cathode. — Telef.  Rohre,  Xo.  2:  45-57. 
P>34. 


—  THE  NEW  KYW  — 

(see  front  cover) 


Reproduced  from  a  three-dimensional  model, 
the  front  cover  shows  the  field  pattern  radi¬ 
ated  from  KYW’s  four-tower  antenna  array. 
The  ratio  of  maximum  signal  (directed  at 
Philadelphia)  to  minimum  (directed  at  New 
York)  is  100  to  1,  possible  interference  with 
New  York  stations  being  thus  minimized. 
At  left  is  the  aluminum  panel  construction 
of  the  50  KW  transmitter,  only  10  KW  of 
which  are  now  being  used 


ELECTRONICS  —  December,  1924 


393 


Changes  announced 
in  '^Onde  Electrique” 

“Onde  electrique,”  the  monthly 
journal  of  the  French  Society  of  Radio 
Engineers  and  published  by  E.  Chiron, 
rue  de  Seine,  Paris,  announces  interest¬ 
ing  changes  in  its  contents.  In  the  past 
the  magazine  has  been  devoted  to  im¬ 
portant  articles  and  reviews  covering 
wide  fields.  It  has  brought  some  of  the 
most  thorough  theoretical  investigations 
on  filter  and  oscillating  circuits.  Be¬ 
ginning  with  the  October,  1934,  issue, 
each  number  is  now  introduced  by  an 
editorial  written  by  a  prominent  en¬ 
gineer  or  physicist  on  a  topic  of  general 
or  personal  interest.  Articles  in  the 
form  of  proceedings  and  reviews  fol¬ 
low  with  a  section  on  principles  and 
errors  in  practical  radio  engineering. 
The  October  issue  contains  an  article  on 
detectors  by  P.  Davis,  Chief  Engineer 
of  the  National  Radio  Laboratories,  who 
has  taken  an  active  part  in  recent  inter¬ 
national  conferences.  The  second  part 
of  the  magazine  is  now  devoted  to  de¬ 
tails  of  construction  and  of  receivers. 
As  a  first  example,  P.  Besson,  General 
Secretary  of  the  Society,  contributes  a 
description  of  an  American  receiver 
sold  in  France  and  consisting  of  two 
stages  of  amplification  with  pentodes 
preceding  the  frequency  changer  (penta- 
grid)  a  single  pentode  intermediate 
frequency  amplifier,  a  double  diode 
pentode  2  B7  in  the  detector  stage,  and 
an  a-f  triode  amplifier  driving  a  double 
triode  output  tube  for  B  operation. 

A  new  section  brings  a  list  of  French 
patents  and  details  on  important  patents. 
As  in  the  past  a  selection  of  abstracts 
completes  each  number,  which  is  now 
to  be  accompanied  by  notices  relating 
to  foreign  societies,  journals,  etc. 

The  Society  of  Radio  Engineers 
hopes  to  cover  the  expenses  resulting 
from  this  expansion  by  winning  an 
additional  300  or  400  members.  The 
steady  development  of  the  “Onde” 
under  the  care  of  an  independent  society 
is  an  important  achievement. 

-f 

Bridge  for  testing  parts 

[J.  M.  Unk,  N.  V.  Philips,  Eindhoven, 
Holland.]  The  following  tests  are  cur¬ 
rently  required  on  parts  or  finished  re¬ 
ceivers  :  matching  of  condensers  in 
various  positions,  mounted  and  un¬ 
mounted,  and  measuring  their  r-f  losses, 
measuring  inductances  and  their  losses 
and  the  losses  in  tuned  circuits.  Only 
an  instrument  lending  itself  to  all  of 
these  tests  is  really  practical  and  an 
r-f  bridge  has  been  developed  by  means 
of  which  the  components  can  be  tested 
at  the  frequency  for  which  they  are 
intended,  before  or  after  mounting. 

In  the  simplest  case  two  arms  of  the 
bridge  consist  of  adjustable  condensers 
C,  and  C,,  the  two  other  arms  of  the 


two  parts  Z,  and  Z,  to  be  measured  or 
compared,  the  bridge  with  amplifier  and 
meter  going  from  the  point  D  between 
the  two  condensers  to  the  point  E  be¬ 
tween  the  two  impedances  and  from 
here  directly  to  ground.  An  r-f  oscilla¬ 
tor  built  on  the  dynatron  principle, 
supplies  the  testing  wave  at  the  remain¬ 
ing  two  points  A  and  B  of  the  bridge. 
Such  a  simple  bridge  suffers  from  stray 
capacities  and  inductances  which  may 
exceed  the  desired  accuracy  (1/100  i^Mf. 
for  comparing  condensers).  For  gen¬ 
eral  work  in  the  factory  it  is  indeed 
desirable  to  work  the  oscillator  from  the 
commercial  supply.  This  method  in¬ 
troduces  capacitive  bypasses  between  the 
input  terminals  A,  B  to  the  bridge  and 
the  ground  by  way  of  the  power  trans¬ 
former,  bypasses  which  are  in  parallel 
with  the  components  Z,  and  Z,  and  in¬ 
volve  high  dielectric  losses.  Remedies 
proposed  and  used  are  the  insertion  of 
an  r-f  transformer  between  r-f  oscilla¬ 
tor  and  bridge  and  a  grounded  screen 
between  primary  and  secondary  of  the 
transformer.  The  considerable  spacing 
between  primary  and  secondary  leads, 
however,  to  high  r-f  losses  which,  more¬ 
over,  depend  on  the  values  of  Z,  and  Z, 
and  make  it  necessary  to  tune  the  bridge 
for  each  value  of  Z.  Tight  or  direct 
coupling  is  preferable.  For  certain  pur¬ 
poses  it  is  also  desirable  to  have  C,  and 
C,  very  accurately  interchangeable  and 
to  be  able  to  check  this  condition  in 
the  course  of  the  tests.  The  bridge  is 
therefore  separated  in  two  halves  at 
the  points  A  and  B  and  a  switch  s  in¬ 
serted  which  in  one  position  establishes 
the  previous  connections  AP  and  BQ 
and  in  the  other  interchanges  C,  with 
Cj  by  making  the  connection  AQ 
and  BP. 

Capacitive  bypasses  exist,  for  instance 
between  A  and  E  and  B  and  E  which, 
since  they  remain  the  same  when  the 


switch  is  moved  from  one  position  to 
the  other,  introduce  errors.  The  same 
applies  to  the  symmetrical  points  P  and 
D  and  Q  and  D  parallel  to  C,  and  C,. 
The  connecting  wires  are  kept  short. 

To  get  rid  of  stray  capacitance, 
screens  are  placed  between  oscillator 
and  ground,  between  AB  and  ground 
and  between  P,  Q  and  D  in  the  follow¬ 
ing  way.  The  oscillator  is  set  inside 
two  half  boxes  of  metal  insulated  and 
slightly  separated  from  one  another  and 
forming  the  terminals  A  and  B  of  the 
oscillator.  When  in  operation  the 
screens  A  and  B  are  completely  enclosed 
in  the  case  D  acting  as  terminal  D.  A 
closed  solid  iron  frame  I  traverses  one 
side  of  the  double  box  formed  by  A,  B 
and  D;  the  portion  outside  A,  B  and  D 
carries  the  primary  coil  N  of  the  power 
transformer  fed  from  the  commercial 
supply,  while  the  secondary  coil  sits  on 
the  inside  screened  from  the  core  by 
B  and  D.  The  condensers  formed  by 
the  surfaces  D  and  A  on  one  side,  and 
B  and  A  on  the  other,  form  the  bridge 
condensers  C,  and  C,.  their  relative 
position  can  be  accurately  adjusted. 

The  container  D  is  placed  inside  an 
earthed  screen  E.  The  bridge  contain¬ 
ing  the  amplifier  and  the  meter  goes 
from  D  to  E  and  is  placed  inside  of  E. 
The  screening  of  points  A  and  B,  of  the 
oscillator  and  the  power  transtormer  i> 
complete  so  that  the  oscillator  can  be 
directly  connected  to  the  bridge.  It 
becomes  merely  necessary  that  two  leads 
from  P  and  A  issue  from  the  cage ;  they 
form  the  condensers  C,  and  C,  with  D. 
When  the  bridge  is  balanced  for  both 
positions  of  the  switch  s,  the  error  in 
per  cent  produced  by  these  condensers 
is  equal  to  100  {Cp—Cq)  C,;  it  can  be 
diminished  by  using  thin  wires  placed 
close  together  and  surrounded  by  a 
grounded  screen  from  the  point  on 
where  they  leave  the  cage.  'J  he  leads 
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go  to  two  binding  posts  Z,  and  Z,  which 
form  Cx  and  Cy  with  E;  their  effect 
on  the  balance  can  be  compensated  by 
means  of  tw’O  small  condensers.  Ca¬ 
pacities  parallel  to  the  oscillator  and  to 
the  bridge  M  are  less  important  if  losses 
are  kept  small.  The  oscillator  is  modu¬ 
lated  with  the  supply  frequency.  The 
position  of  the  switch  is  changed  from 
the  outside.  The  container  E  houses 
moreover  a  voltage  regulator.  A  mer¬ 
cury  switch  in  B  allows  various  fre- 
([uencies  to  be  chosen. 

When  now  two  coils  are  placed  in 
the  positions  Z,  and  Z„  the  bridge 
oscillates  at  a  frequency  determined  by 
the  coil  and  by  C,  (about  300  mmI.)  A 
difference  of  3  MMf.  in  the  capacity  of 
the  coils  produces  the  same  effect  as  a 
discrepancy  of  1%  in  the  inductances, 
and  when  the  latter  only  are  of  im¬ 
portance  it  is  advisable  to  measure  with 
a  lower  frequency  by  inserting  a  con¬ 
denser  in  parallel  with  the  oscillator. 
I'he  influence  of  losses  in  the  coils  xtan 
l)e  eliminated  by  means  of  an  adjust¬ 
able  resistance  in  series  with  the  stand¬ 
ard  coil  and  a  fixed  resistance  in  series 
with  the  coil  to  be  tested.  On  adjusting 
the  resistances  a  position  of  minimum 
deflection  is  observed  which,  provided 
the  losses  are  small,  is  entirely  due  to 
differences  in  L.  The  influence  of  the 
unavoidable  harmonics  is  eliminated  by 
tuning  the  bridge  M  to  the  fundamental 
frequency.  When  comparing  variable 
condensers  the  sensitivity  depends  on 
the  capacity  to  be  measured;  it  is  small 
for  small  C,  but  can  be  greatly  increased 
by  placing  coils  L  in  parallel  with  each 
condenser  and  a  coil  Lo  and  condenser 
Co  in  parallel  with  the  oscillator  (for 
instance  C,  =  C,  =  250  MMf.,  Co  =  150 
M«f.,  Z-10  to  500  MMf.,  Cm  the  capacity 
of  measuring  branch  200  MAif.)  When 
Lo/L  is  equal  to  the  sum  (2  Co  +  C,)/ 
Cm  -f-  Co/C^,  then  the  sensitivity  is  in¬ 
dependent  of  Z;  when  the  sum  becomes 
negative  then  the  sensitivity  increases 
with  a  decrease  in  Z;  it  becomes  infinite 
when  Lo/L  =  — 1. — Assoc.  Suiss  Elect. 
Bull.  25  (No.  21):  561-568.  1934. 

4- 

Saturation  in 
heater-type  tubes 

fF.  Hehlgans,  General  Electric  Co.. 
Berlin.]  For  many  uses  of  electronic 
tubes  it  is  essential  that  the  saturation 
current  be  obtained  and  a-c  heated  tubes 
with  an  oxide-coated  cathode  are  at  a 
disadvantage.  It  is  found,  how'ever, 
that  when  tubes  with  two  grids  are 
used,  nearly  perfect  saturation  is  ob¬ 
tained  when  the  second  grid  is  directly 
connected  to  the  plate  of  the  tube  and 
the  first  grid  made  slightly  positive,  in 
practice  the  cathode  potential.  Screen- 
grid  tubes  possessing  a  high  amplification 
factor,  but  not  necessarily  all  the  tubes 
of  the  same  batch,  are  suitable  for  the 
purpose.—//,  f.  Tech.  El.  Ak.  44: 
132-137.  1934. 


New  photoelectric  counters 

[E.  Busse  and  P.  Gdrlich,  Dresden.] 
In  these  simple  counting  devices,  see 
figure,  the  photoelectric  current  flows 
through  the  coupling  resistor  placed 
across  the  grid-filament  space;  light 


source  L,  plate  and  relay  all  take  their 
voltage  from  the  main  a.c.  or  d.c.  sup¬ 
ply.  When  the  cell  is  placed  between 
grid  and  plate  of  the  vacuum  tube,  the 
resistor,  separated  from  the  grid  by  a 
condenser,  is  put  in  place  of  the  cell 
and  the  place  of  the  coupling  resistance 
is  given  to  a  grid  load,  a  definite  time 
constant  is  introduced  into  the  circuit, 
which  now  responds  only  to  rapid 
changes,  not  to  slow  fluctuations  of  the 
daylight,  for  instance.  If  required,  a 
rotating  sector  may  be  placed  in  front 
of  the  source.  The  output  of  barrier 
film  cells  still  is  too  small  to  operate 
relays,  unless  an  external  voltage  of 
two  volts  is  applied  in  a  direction  op¬ 
posite  to  that  which  is  suitable  when 
the  cell  is  used  as  a  rectifier. — Zeits.  f. 
Instr.  54  No.  7  :  233-236.  1934. 

-f 

Internal  combustion 
engine  interference 

[A.  Neubauer,  Institute  for  Applied 
Physics,  Jena.]  It  is  found  that  in 
agreement  with  other  investigators  the 
strongest  radiation  by  which  the  in¬ 
ternal  combustion  engine  causes  in¬ 
terference  has  a  wave-length  of  less 
than  40  or  30  n.  When  a  machine  is 


started  the  interference  as  measured 
by  a  super-regenerative  receiver  is 
often  particularly  annoying,  but  in  the 
course  of  time  the  spark  establishes  a 
preference  for  passing  between  the  same 
spots.  For  studying  the  character  of 
the  radiation,  horizontal  antennas  three 
meters  long  are  attached  to  the  two 
spark  plugs  of  a  series  of  motors  and 
their  length  gradually  reduced.  With 
the  receiver  tuned  to  a  definite  wave¬ 
length  X  between  3  and  8  m.,  a  maximum 
effect  is  obtained  when  the  antenna  has 
a  length  of  X/4  or  3X/4  and  a  minimum 
at  X/2,  as  to  be  expected,  since  the  spark 
goes  to  the  metallic  mass  of  the  engine. 
Lines  between  the  high  voltage  source 
and  the  spark  plug  oscillate  most 
strongly  as  half-wave  dipoles,  that  is 
when  30  cm.  long  they  send  out  a 
wave-length  of  60  cm.  Stray  capacities 
and  inductances  cause  deviations  from 
the  simple  rule.  Choke  coils  consist¬ 
ing  of  5  to  20  turns  on  a  2-cm.  form 
are  of  little  help  and  attempts  to  tune 
the  coils  by  placing  condensers  in 
parallel  result  in  stronger  interference. 
Wire-wound  resistors  in  series  with  the 
spark  gap,  5,000  ohms  for  the  smaller 
and  15,000  ohms  for  the  more  powerful 
engines  reduce  the  interference  to  10 
or  20%.  Screening  the  entire  engine 
and  introducing  resistance  is  an  ideal 
remedy,  but  imperfect  screening  may 
make  matters  worse.  Measurements  on 
six  engines  of  different  type  give  about 
10  microvolts  for  the  radiated  energy 
which  increases,  of  course,  with  the 
length  of  the  high  tension  wires.  (See 
also  Electronics,  March  1934,  p.  70). — 
H.  f.  Techn.  El.  Ak.  44  (No.  4); 
109-118.  1934. 


CELL  ENERGY  MONITOR 


Dr.  Otto  Glasser  and  I.  E.  Beasley, 
Cleveland,  measure  emissions  from 
living  cells  on  moving  tape 
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with  the  perforated  case  is  used  to  pre¬ 
vent  high  or  low  frequency  cut  off.  A 
nickel  alloy  (permalloy)  core  trans¬ 
former  preserves  the  flat  characteristic 
of  the  hand  hammered  duraluminum 
(.00015")  ribbon. 

The  microphone  is  of  a  rugged  con¬ 
struction,  not  affected  by  temperature, 
humidity,  or  age.  Service  is,  there¬ 
fore,  practically  negligible.  It  can  be 
used  for  both  speech  or  music.  One 
microphone  is  sufficient  to  “pick  up”  an 
entire  orchestra. — Electronics. 


Relays  for  various 
purposes 

A  SERIES  of  quick-acting,  time  delay, 
heavy  duty,  light  duty,  d-c.  and  a-c. 
type  relays,  manufactured  by  the  Ward 
Leonard  Electric  Company,  Mount 
Vernon,  New  York,  is  designed  to  fill 
the  needs  of  the  engineer  regardless  of 
the  particular  relay  application  he  must 
fill.  These  relays  are  described  in  a 
series  of  bulletins  issut'd  by  the  Com¬ 
pany,  and  available  upon  request.  The 
sensitive  relays  will  close  on  as  little 
as  ^65  milliampcres  coil  current,  and 
will  handle  as  much  as  1.5  amperes  at 
220  a-c.  The  heavy  duty  series  will 
handle  a  contact  current  up  to  25 
amperes  and  a-c.  voltages  up  to  250, 
with  a  coil  wattage  rating  of  7  watts. 
Magnetic  contactors  of  a  capacity  up 
to  150  amperes,  2  or  3  poles,  550  volts 
a-c.  are  built  for  extremely  heavy  duty 
work.  Motor  driven  time-delay  relays 
are  available  for  use  with  mercury  type 
rectifiers  whose  filaments  must  be 
lighted  before  the  plate  voltage  is  ap¬ 
plied.  A  line  of  midget  magnetic  re¬ 
lays,  of  small  size  but  capable  of  han¬ 
dling  as  much  as  6  amperes  is  also 
available. — Electronics. 


Automatic  repeat 
weld  timer 

For  use  in  connection  with  resistance 
welding  machines  in  which  the  elec¬ 
trodes  of  the  welder  are  air  or  motor- 
operated.  The  Electric  Controller  & 
Mfg.  Company,  2702  E.  79th  St.,  Cleve¬ 
land,  Ohio,  announce  the  EC&M  Auto¬ 
matic  Repeat  Weld  Timer. 

This  Repeat  Timer  is  the  same  as  the 
standard  EC&M  Automatic  Weld  Timer 
except  that  it  has  an  additional  timing 
circuit  for  governing  the  length  of  time 
the  electrodes  of  the  welding  machine 
are  separated  to  allow  the  work  to  be 
moved  to  the  position  of  the  next  weld. 

The  timer  uses  a  rectifier  tube  which 
charges  a  fi.xed  condenser  (located  in 
the  top  of  the  cabinet)  in  proportion  to 
the  rate  of  current  flowing  in  the  weld- 


Megger  circuit 
testing  ohmmeter 

“Megger”  circuit  testing  ohmmeters 
are  direct-reading  electrical  instruments 
for  quick  measurements  of  resistance, 
from  as  low  as  a  fraction  of  an  ohm 
to  as  high  as  200,000  ohms.  In  addi¬ 
tion  to  being  suitable  for  checking  coils, 
rheostats,  fixed  resistances,  etc.,  they 
provide  a  ready  means  for  testing  con¬ 
tinuity  of  circuits,  and — within  their 
range — insulation  resistance. 

A  4i-volt  dry  cell,  of  standard  size 
available  anywhere,  provides  the  neces¬ 
sary  testing  current.  The  indicating 
part  of  the  instrument  is  a  true  ohm- 
meter  having  a  “crossed  coil”  winding 
on  the  moving  system.  It  is  not  just 
a  voltmeter  calibrated  in  ohms.  Con¬ 
sequently,  the  readings  are  independent 
of  variations  in  battery  voltage,  and  no 
“zero”  or  other  adjustments  are  neces¬ 
sary, — one  simply  makes  connections, 
completes  the  circuit  (a  push-button  is 
provided),  and  reads  the  scale. — Sold 
by  James  G.  Biddle  Co.,  1211-13  Arch 
ing  circuit.  When  the  charge  reaches  an  Street,  Philadelphia.— E/^f/rontcj. 
amount  sufficient  to  pass  current  thru 

the  Neon  gas  filled  tube,  a  small  relay  ^ 

is  operated  which  in  turn  opens  the 
relay  controlling  the  main  line  contactor. 

These  tubes  are  in  the  circuit  only  when  Meter  accessories 
the  welding  circuit  is  on  so  that  as  soon 

as  the  main  welding  current  is  opened.  Standard  parts,  used  in  conjunction 
the  Weld  Timer  is  ready  for  the  next  the  Weston  meters  and  tube  checkers, 
operation. — Electronics.  are  offered  for  sale  by  the  Weston 

Electrical  Instrument  Corporation, 
4.  Newark,  N.  J.  Switches  of  the  rotary, 

uni-polar,  and  bi-polar  type,  panel  oper¬ 
ated  for  various  radio  and  measurement 
purposes  can  be  obtained  at  prices  rang¬ 
ing  from  $3.00  for  a  12  position 
uni-polar  switch  to  $26.00  for  a  6  deck, 
36  point  rotary  switch.  In  addition 
resistors,  shunts,  and  other  meter  ac¬ 
cessories  may  be  obtained  either  in 
standard  ranges  or  to  specifications. — 
Electronics. 


Short  wave 
condenser 


A  NEW  SHORT  wave  condenser  using 
Victron  AA  as  the  insulating  material 
is  offered  by  the  Alden  Products  Co., 
715  Center  Street,  Brockton,  Mass. 
Known  as  the  C-140  Na-.Md  Victron 
AA  Short  Wave  Condenser,  the  unit  is 
intended  for  use  in  short-  and  all-wave 
receivers  where  a  condenser  of  very 
small  power  factor  is  required.  The 
insulating  material  used  has  a  power 


The  new  velocity 
microphone 


factor  of  0.0002  at  877  k.c.  compared 
with  0.0002  at  100  k.c.  for  pure  trans¬ 
parent  fused  quartz.  Victron  AA  is 
supplied  by  the  Dielectric  Products 
Corporation,  63  Park  Row,  New  York. 
— Electronics. 


A  NEW  Velocity  Microphone  Model 
RAE  which  is  especially  designed  for 
small  studio  work  is  announced  by 
Amperite  Corp.,  561  Broadway,  New 
York.  The  open  construction  obtained 
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Insulation 
testing  equipment 

\  IKS  I  SKI  Itir  tlu-  ilioliTtrii- 

ni  v;iiiim>  iii'iilatifin  niatt-rial' 
MMT  a  \iilta,i;i‘  ranijf  fruiii  ’JlMI  t<> 
.>((.(•()()  \nlt'  lia'  liiH-n  (U’\ I'liipfd  liy  tlu' 
SiMind  I'.iijrini't'iiti'j  ( ’(iriMiration.  41f) 
Xortli  l.cavitt  Stri'i-t.  C'liioa;;*).  III. 
Modi’]  Dicli’i’tric  Strniirtli  ."si't 

ipfiati’'  tioiu  11(1  volt  a-c  powi’v  'iii)pl>. 
\M’i;;li>  poiiiwK.  i-  nioiintfd  in  a  ca'i- 

1')  in.  In  ISl  in.  In  K*',  in.,  and  i)ro 
vidr-«  a  \oIta;;i’  iani;i’  troin  J(MI  to 
l.s.(MM)  volt'.  rill’  nifa'iiroincnt  i' 
inadr  vvitli  a-o  voltayi’'.  ti'inj;  vaiU’- 
tvpi'  a-i’  nu’tff'.  riu’  li't  prior  i* 

Model  .V  i-  'iinilar  in  operation.  Knt 
lartrer  in  'i/e.  and  prov  ide'  a  jiotential 
r:in!;^e  I’roni  .^(MI  to  .^O.IKMI  volt'.  It'  li't 
prioe  i.'  — liliu  tronirs. 

♦ 

Magnetic  telephone 
system 

\  M  v\  telephoiu-  operating  on  the  niav:- 
netio  principle  tii't  ii'i’d  hv  \le\andei 
( iraliam  Hell  in  hi'  ori;;inal  teleithone 
ha'  been  develojied  hv  the  Atitoinatic 
I'.leclric  Coiniiany.  ot  ('hica;.ro.  The 
teli’iihone  coii'i't'  ot  two  'iinilar  unit', 
one  lor  tran'nii"ion  and  i>ne  tor  recep- 
lion,  hoth  einhodied  in  a  re^tdation 
hand'Ct.  \o  hatteriv'  or  i-xternal  'onrce 


"I  power  are  ii'ed.  The  diai>hraKin  ut 
the  traii'inilter  react'  with  a  hi};hly 
l>ovvertul  permanent  inajinetic  held,  and 
a'  a  re'ult  voice  currents  are  set  up  in 
(he  windint;  ahont  the  maj^net.'  'I'he'e 
currents,  after  travelinji  alonu  the  con- 
nectinj;  line,  actuate  a  .'iniilar  unit  used 
■i'  a  receiver. 

With  two  Mich  handset  units  and  a 
connectinj;  line,  connuercial  conversa¬ 
tion  has  heen  possible  over  JO  miles  of 
'tandard  cable,  and  it  is  claimed  that 
over  a  ffiHMl  cop|K’r  ojK-u-wire  circuit 


traiistuis.sion  i'  po"ihle  over  distance' 
It])  to  ,4(K(  miles.  I'lie  unit  i'  known  as 
the  .Maj^netic  .Monophone,  and  is  avail- 
.ihle  for  use  in  industrial  and  jirivate 
afijilicatioiis. — filci  Ironies. 

■f 

Crystal  microphone 

\  .\KV\  (RvsT.vi.  microj)hone  which  cost' 
no  more  than  a  i^ooil  carbon  microjihone 
has  ju'l  heen  jilaced  on  the  market  by 
the  rnrner  (  iim))any  of  t'edar  Rapid'. 
Iowa,  licensed  under  IJrU'h  Develop¬ 
ment  patent'.  Known  .i'  the  type  “(1.” 
this  piezo-electric  device  is  "Hat"  from 
.sO  to  lO.(MK)  cvcli’s.  com|)arin};  favor- 
.ihlv  with  expensive  condenser  types. 
Hecatt'e  of  it'  inintt'  Dll  output  rat¬ 
in’.;.  however,  the  unit  will  deliver 
carhon-ty|)e  level  when  e<|ui|)|)ed  with 


one  'ta;;e  of  hi}ih-;;ain  jne-amiililication. 

rile  rnrner  microiihone  retpiires  no 
fnerfjizin;;  current.  eliminatint;  the 
necessity  for  batteries  or  other  held 
'tip])!}.  Due.  ;ilso.  to  it'  S(l.(MM(-ohtn 
impedance  ratin.i;  (at  t)()  cycles  i.  the 
tvpe  "(i"  work'  directly  into  an  ani- 
plilier  tube  without  a  matchiiti;  traii'- 
lormer.  l’aptij)})ed  with  a  ()-ft.  'hieldetl 
cable  ;ind  four  removable  h<M)ks  arotintl 
the  frame,  the  microphone  may  Ik-  oh- 
taine«l  without  a  mountint;.  or  with  a 
sjirinij-and-rin"  or  small  cast  h.-i'C. — 
r.leelrtoiies. 

Auto-radio  vibrator 
replacement  condenser 

I’o  1  vKK  care  of  condenser  rei)lacements 
in  auto-radio  vibrators,  a  line  f)f  tiny 
units  specihcally  desijined  tor  the  pur- 
l)Ose  is  announced  by  the  Aerovo.v  C'or- 
|)oration.  llrcMiklyn.  X.  \  .  I'hese  re- 
])lacetnent  unit'  coinjirise  oil-im|)ret;- 
nated.  oil-hlle<l.  pure  linen  ]>a|)er  sec¬ 
tions  in  hermetically  sealed  metal  con¬ 
tainers.  with  mountin,!;  luji;  and  })ii;tail 
lead.  rite  unit'  are  desi.i;nol  to  with¬ 
stand  heat,  vibration,  moisture  and 
climatic  comlitious.  as  well  as  e.\ce]»- 
tional  ))eak  loads,  without  breakdown. 
They  are  available  in  several  'tandaiai 
c.ipacities. — l:leilriniies. 


New  hand-sets 
for  portable 
radio  transmitters 

Two  XK.vv  hand-scts.  csi*ecially  desi>;ned 
for  |)ortahle  atnl  mobile  radio  tniiismii- 
ters.  have  heen  .innoimced  by  .shnrr 
llrothers  ('omj)any.  ".\1  icrojihone  1  leail- 
<|uarters."  Jl.^  We-t  Huron  Street.  (  hi- 
ca^ro.  I'.ach  hand-'Ct  nnil  consist'  of  a 
lhj;h-ont])nt  micro|>hone  tniii'mitti  r  ami 


a  sensitive  telephone  receiver  conveni¬ 
ently  comhine»l  in  a  'i>ecial  haml 
moimtint;. 

rile  .MimKI  t)A  I  raiisceiv er  1 1  ami-. 'set 
has  a  7()-oinn  receiver  unit  ami  is  fur¬ 
nished  with  a  lhree-lea<l  cord,  om  -iile 
ot  micro|)hone  and  receiver  U'in<r  a  com¬ 
mon  conductor.  Ihi'  unit  i'  suitahh 
for  Use  with  opiipment  de'iijned  to  work 
with  ordinary  tele|)hone  haml-sets.  and 
lists  at  S12.(MI. 

1  he  .Model  till  I  raii'Cciver  H;md-Set 
i'  'imil.ir  to  the  h.\.  hut  ha'  a  J.IMMI  ohm 
receiver  .imi  is  sU|>)>lied  with  a  fottr-lea<l 
coni  'O  that  entirely  isolated  microjihone 
and  receiver  circuits  may  he  einjiloyeil 
if  flesired.  I  he  MikU-I  611  is  recom- 
memled  where  the  receiver  is  to  he  con- 
necteil  directly  in  the  i)l;ite  circuit  of  .i 
V  .ictmm  tube.  The  li't  price  is  SlJ..s(l — 
tiircironirs. 


■f 

Standard  air 
condenser 

A  -XKvv  vik  condenser  which  is  a  con¬ 
tinuously  ;id justf'ihle  standard  of  low 
capacitance.  rea<lahle  directly  in  micro- 
microfarad'  without  the  me  of  vernier 
or  micrometer  readinj;  devices  is  otfercii 
by  Leeds  Xorthruj)  C'oinjiany.  4611 
.Stenton  .\ venue.  I’hiladeljihia.  I 'a.  It 
is  the  only  hij;h-precision  variable  Air 
("ondeiiser  of  its  raufje  with  this  feature. 

Accelerated  life  tests  of  this  con¬ 
denser  show  that  both  it'  calibration 
and  rejiroducihility  of  setting  are  prac¬ 
tically  unatlected  by  wear.  Its  zero 
capacitance  is  .xl)  and  it'  raiifie  is 
50-1..4(K)  tint.  The  use  of  this  conden¬ 
ser  makes  it  possible  to  increase  .suh- 
.slantially  the  precision  and  speed  of 
measurin;;  small  capacitances. 

It  can  lx*  turuished  either  with  isolan- 
tite  insulation  or.  at  sli};ht  extra  cost 
vv  ith  ijuartz  insulation.  A  complete  state¬ 
ment  of  limit  of  error,  other  performance 
data,  and  jirices  will  U’  sent  ui)on  request. 
— lili'clroiiics. 
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Sound  projection 
controls 

Central  Radio  Laboratories.  900  E. 
Keefe  Ave.,  Milwaukee.  Wisconsin,  has 
announced  a  new  series  of  sound  pro¬ 
jection  cont'*ols,  covering  a  line  of  con¬ 
stant  inipe. lance  7'  pad  attenuators,  T 
pad  faders,  L  pad  attenuators,  gain 


controls,  and  straight  faders.  (3utstaml- 
ing  characteristics  claimed  by  the  manu¬ 
facturer  for  these  units  are ;  straight- 
line  attenuation,  constant  impedance 
over  entire  rotation  range,  permanent 
noiselessness,  and  long  life.  The  list 
prices  range  from  $4.00  for  a  straight 
double  potentiometer  type  gain  control  to 
$15.00  for  the  T  pad  fader. — Electronics. 


♦  ■ 

Cathode  ray 
resonance  indicator 

A  Single  instrument  which  fulfills  the 
functions  of  a  visual  resonance  indica¬ 
tor,  cathode  ray  oscillograph,  and  all¬ 
wave  signal  generator  is  being  manu¬ 
factured  by  Egert  Engineering,  Inc., 
179  Varick  Street,  New  York,  N.  Y. 
A  freijuency  range  of  100  to  22,000  k.c. 
and  a  frequency  sweep  of  22  k.c.  makes 
possible  the  testing  of  over-all  receiver 
performance,  audio  fidelity  from  60  to 
11,000  cps,  oscillator  and  detector  align¬ 
ment.  sensitivity,  selectivity,  and  gen¬ 
eral  resonance  curve.  Absolute  values 
can  be  determined  for  each  of  these 
factors.  A  standard  3-inch  cathode-ray 
tube  is  used,  with  its  power  supply  an<l 
all  auxiliary  circuits  contained  in  the 
same  metal  cabinet.  Beside  the  cathmle- 
ray  tube,  5  other  tubes  are  used.  The 
unit  is  entirely  a.-c.  operated  and  sells 
for  $9<^.67. — Electronics. 
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Translucent  radio  dials 

Translucent  Synthane  laminated  bake- 
lite  makes  a  highly  desirable  radio-dial 
material,  according  to  the  Synthane  Cor¬ 
poration,  Oaks,  Pa.  It  will  not  shrink 
or  deteriorate  with  age.  It  is  unaffected 
by  variations  of  temperature  and  humid¬ 


ity.  On  tlie  other  hand  the  translucent 
dial  materials  heretofore  in  use  have 
shown  serious  changes  in  shape :  and 
size  changes  have  distorted  dial  calibra¬ 
tions  to  a  corresponding  degree. 

Illuminated  Synthane  gives  off  a  soft 
amber  light,  which,  by  controlling  the 
color  of  the  resinoid,  can  be  varied  to 
harmonize  with  the  finish  of  the  cabinet 
or  mounting  panel. 

In  spite  of  these  many  advantages,  the 
use  of  laminated  bakelite  for  radio  dial> 
was,  until  recently,  handicapped  by  the 
lack  of  a  successful,  economical  me.ans  of 
applying  the  calibrations  to  tlie  bard, 
impervious  bakelite  surface. 

The  .Synthane  Corporation  has  over¬ 
come  this  problem  by  adapting  its  new 
•Synthographic  Process  for  durable  print¬ 
ing  on  bakelite  to  the  exacting  fineness 
of  dial  markings.  The  calibrations  and 
designs  are  clear-cut  and  can  lie  applied 
in  a  variety  of  colors  or  color  combina¬ 
tions,  including  gold,  silver,  bronze, 
black,  red,  green  and  blue. — Electronics. 


♦ 

Regulated  power 
supply  unit 

The  RC.\  Parts  Divlshin.  t'amdeu, 
X.  J.  announces  a  regulated  power  unit 
which  will  provide  a  constant  source  of 
B  voltage  for  use  in  laboratory  testing 
and  design,  for  pnxluetion  testing, 
school  laboratories,  and  wherever  a 
supply  of  voltage  substantially  free 
from  variation  with  loa*l  i>  desired. 
The  unit  uses  .s  tube>.  a  rectifier,  a 
voltage  regulator,  a  dn'.-a-e.  amplifier, 
a  voltage  stan<lard  tulx'.  and  a  special 
regulator.  The  unit  will  deliver  volt¬ 
ages  from  l.L'i  to  ISO  volts  d-c.  constant 
within  2^r  when  the  line  voltage 
varies  lO'/r  and  the  current  drain 
changes  from  10  to  SO  ma.  Perform¬ 
ance  d.ata  may  be  obtained  in  a  circular 
which  describes  this  unit.  Model  TM\'- 
IIS-B.  The  list  price  with  tulx's  is 
$30.5t  I. — Electronics. 
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Getter  cups 

(1ktte:k  cups  made  of  .Svea  metal  jiro- 
duced  by  the  Swedish  Iron  and  .Steel 
('orp..  17  Battery  Place,  New  York. 
N.  Y.,  are  now  offered  to  tube  manu¬ 
facturers.  Since  this  metal  melts  at  a 
temperature  100°  C.  higher  than  that  of 
nickel,  it  is  possible  to  flash  the  getter 
jiellet  at  a  higher  temperature  with  this 
metal.  Welding  to  the  cup  support  is 
jiositive  and  strong.  The  metal  will  re¬ 
act  with  oxygen  freed  from  the  getter- 
oxide,  thus  preventing  oxygen  con¬ 
tamination  of  the  emitter  coating  in  the 
tutie. — Electronics. 


Vacuum-tube  voltmeter 

ri.oU(.ii-BKE.\Gi.K  engineer>.  Il.t4  W. 
•Austin  .\ve..  Chicago,  have  developed  a 
new  portable,  accurately  calibrated 
vacuum-tube  voltmeter  expressly  de¬ 
signed  for  ra<lio  service  work.  I'be  new 
.Model  I'C  will  read  potentiaK  a'  low  a^ 
0.2  volt  without  drawing  any  current 
from  the  circuit  under  measurement. 


Where  the  ordinary  voltmeter  has  a  re¬ 
sistance  of  l.(M)0  or  2.(KM)  ohms  per  volt, 
this  model  has  i)ractcally  infinite  re- 
si.stance,  well  over  10  megohms  on  the 
lowest  voltage  range. 

The  .Model  UC  likewise  is  designed 
for  measurement  of  vfdtage  at  InUh  radio 
and  audio  frequencies.  These  propertie- 
give  it  wide  application  for  uses,  such  as 
the  measttrement  of  aiulio  and  r.f.  gain, 
hum  level,  noise  level,  locating  slu)rte<l 
r.f.  and  a.f.  coils,  and  imi)edance  of  trans¬ 
formers  and  speaker  voice  coils — Elec¬ 
tronics. 
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All-metal  vacuum  switch 

.\  NEW  SMALL  vacuum  switch,  made  al 
most  entirely  of  steel  ami  designed  t" 
take  advantage  of  the  absence  of  an 
arc  when  breaking  a  circuit  in  a  bigli 
vacuum,  has  been  announce*!  by  tin 
tieneral  Electric  Ca>mi)any.  .Mtbough 
this  new  vacuum  switch  is  only  about 
of  an  inch  in  diameter  and  1  \  inch'-' 
King,  and  can  Ik*  ojH*rate<l  by  a  fraction 
of  an  ounce  of  pres.sure,  it  is  capable  oi 
interrupting  as  much  as  five  horsetK)w*‘r 
as  fast  as  thirty  times  a  second.  Desig 
nated  as  the  Type  E.\-f)  vacuum  switch, 
this  new  device  is  rated  at  10  amperc'. 
2.50  v«)lts  d-c.  or  440  vt.lts  a-c. — or 
.TmiH*res  at  .S(X)  volts  d-c. 

The  G-E  Type  E'A-6  vacuum  switcl) 
is  nuule  of  steel,  hydrogen  copper-brazed 
ami  exhausted  to  a  high  vacuum 
through  a  hollow  steel  oi)erating  stem 
This  o[K“rating  stem  i)asses  into  tin 
vacuum  contact  chamber  through  a  thin 
steel  end-wall  whose  flexibility  ]H*rmit' 
the  slight  motion  necessary  for  o|H*r;i- 
tion  of  the  contact.  The  leading-in  wire' 
to  the  contacts  are  seale<l  in  tiny  gki" 
beads  inside  small  Eernico  alloy  thimblc' 
which  are  inserted  through  the  heavitr 
opposite  end-wall  of  the  chamlH*r.  The 
E'ernico-glass  seal  is  a  development  <if 
the  General  Electric  Research  Lalmr.i- 
tory.  and  provides  a  sturdy  and  relialde 
gas-tight  joint. — Electronics. 
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Thermionic  Emission 

Hy  .Iniohi  L.  Rriiiiaiin,  of  the  h'esfoii  h 
Stiiff  of  the  (I'enenil  fileeliie 
I.lti.,  fl'einhiey.  liuuhind.  John  Wiley 
oiiil  Sons,  Ine..  Vork. 

I'ot/es.  I'riee  ) 

l)k.  Kkimvxx  hu'  aa*otn|>H?.Iu‘<l  tin- 
vi'iv  ilifVuMiIt  t.i'k  of  pnxluciii}:  a  Intok 
n!  y^n-at  valtu*  I»<»th  to  tlu‘  t-nnincff  aiul 
tlu'  |)liy>icist.  'riu-  tlu*ory  of  ctni>«.iou 
In  (lrvt‘Io|H.-(l  u>in};  I'Vnni-Dirac  >tati^- 
lifN  in  trnnx  of  whicli  is  expressed  an 
aeeepfalde  theory  of  electrons  in  inetaK. 
The  thennodynainical  aspects  of  elec¬ 
tron  enii»ion  are  also  presented  in  a 
clear  ami  >implitied  exposition,  .\round 
tlii"  framework  of  theory  is  built  with 
care  ainl  itisij^ht  an  exhau>ti\e  treat¬ 
ment  of  ino>t  of  the  important  ex|H*ri- 
meiital  knowledge  available  at  the  time 
of  writing;.  'I'he  interpretations  of  the 
i\])eriments  are  critically  and  yet 
'imply  presented.  Althouirh  ex|H“rts  in 
the  held  will  not  he  in  entire  agree¬ 
ment  with  every  conclusion  reached, 
'iich  a  criticism  cannot  jMjssihly  he 
.ivoided  in  a  field  which  has  siich  vast 
nni-xjdored  rej'ions  hein;'  so  actively 
investigated  in  research  laboratories. 
I'racticallN  one  third  of  tlu-  hook  is  de¬ 
voted  to  the  theory  and  e.\|>eriments  on 
composite  surfaces  inclndinjj  an  entire 
chapter  on  Oxide  (  atluHles.  Ihe  re¬ 
viewer  is  aware  of  no  other  IwMik  in 
h'.njilish  which  makes  a  really  seriotis 
attetnjit  to  summarize  and  evaluate  this 
literature. 

The  hihlio)'raphy  included  at  the  end 
of  each  chapter  is  extensive  and 
arranj^ed  alphabetically  with  respect  to 
the  authors.  This  to};ether  with  a  well 
arranjjed  index  tjives  the  lunik  exceji- 
tional  merit  for  reference  work. 

\V.  H.  Xori  iNoii  AM. 

•f 

Electrical  Communication 

/»y  Arthur  /,.  Albert.  As.toeinte  I'ro 
fessor  of  Comninnictitlon  Enqineerinti. 
(ht'f/on  State  Colle(/e.  John  ll’iley 
and  .Sons,  Ine..  .Vete  York-.  (IIS 
Sn/es.  price  $5. (Hi.  I^.'li. 

IxTKXIlKI)  I’RI.MAKII.Y  for  Use  as  a  col- 
h  textluMik.  lileetrieal  Communication 
provides  a  thoroufjhjfoinji  and  compre¬ 
hensive  view  of  the  communications  field 
which  should  he  of  use  to  everyone  in¬ 
terested  in  the  subject.  Ihe  various 


ramifications  of  the  arts  of  telephony, 
telej^raphy,  and  radio  all  well  treateil  in 
other  volumes,  hut  this  hook  provides 
the  service  of  hrinf^ini;  all  the  branches 
tof^ether,  descrihin;,'  their  history,  under- 
Ivinj;  princijiles.  ami  methods  of  prac¬ 
tical  application  in  a  rea«lahle,  hut  never¬ 
theless  hi>;hly  accurate  Piriu. 

I'aced  with  the  iirohlem  of  coverinji  so 
broad  a  field  in  a  single  hook,  the  author 
h.is  h;id  to  jiay  jiarticular  care  to  the 
selection  of  material  ami  to  its  arran};e- 
ment.  I’se  has  lu-en  m.ide  of  a  lar^e 
ofoup  of  atithoritative  reference  sources. 

.\  short  history  of  electrical  com- 
imtnication  opens  the  lumk.  followed  by 
a  di.scussion  of  the  fundamentals  of  elec¬ 
tric  circuits,  sviund,  sju-ech.  and  hearinj^ 
which  underlie  the  jiractices  descrilted 
in  the  rest  of  the  luuik.  Chapters  on  the 
variotis  forms  of  transmitters  t  micro¬ 
phones  (.  receivers  and  lomlspeakers  are 
followed  by  jjeneral  descriptions  of  imul- 
ern  teleiihone  and  telej^rajdi  systems. 
I'ransmission  theory,  network  and  filter 
theory,  inductive  loadinji,  and  problems 
of  inductive  interfereuce  are  discussed 
in  separate  chapters. 

The  description  of  radio  which  closes 
the  Iniok  is  short,  hiu  it  borrows  from 
the  preceding.'  chapters  much  of  the  jirac- 
tice  which  is  common  to  luith  wire  tele¬ 
phony  ami  radio.  A  j^oml  chapter  on  the 
electrfin  tube  ami  another  on  its  .ijiplica- 
tions  in  wire  communication  are  in- 
clude<l.  The  author  has  accomplished 
much  in  coverinij  an  enormous  ranj^e  of 
information,  theory,  and  practice:  the 
luMik  is  a  tlmroutthly  up-to-date  ^tiide  to 
electrical  communication. 


Television,  theory 
and  practice 

liy  J.  II.  Reyner.  Chapman  and  Hall, 

London.  (196  pages,  SS  illustrations. 
1931.  Criee  12  6.) 

l  x  TiiK  international  race  for  the  homirs 
of  first  puttin}^  television  into  the  ether 
on  the  trrand  scale,  it  is  interesting;  to 
note  that  most  of  the  writers  on  the  sub¬ 
ject  reside  abroad.  In  this  most  re¬ 
cent  treatise  from  Knj;land  the  reader 
will  find  a  f^oovl  outline  of  the  metho<ls. 
the  apparatus,  the  personalities  involved 
in  the  art  of  sendiiij;  movinj;  pictures 
over  the  ether  or  wire  path.  The  hook 
is  not  too  technical;  and  if  it  does  not 
contain  all  the  data  one  would  desire 
on  jiresent  systems  it  is  iR-cause  the 
author  could  not  get  these  data  from 
the  sources  which  have  them. 

The  chapter  headings  give  a  good 
account  of  the  art :  optical  systems,  the 
part  jilayed  by  the  eye.  cathode  ray 
tubes,  film  and  color  television,  con¬ 
trasts  of  the  American  and  European 
systems.  .Scanning  by  discs,  by  rotat¬ 
ing  mirrors,  by  ot'f-set  retlectors,  by 
moving  beams  of  electmns  all  are  de¬ 
scribed. 

The  author  comments  on  the  fact  that 
\merica  dm-s  not  seem  to  l)e  much 
.'ihead  of  the  workers  abroad,  proliahly 
because  those  who  have  been  stjccessful 
ill  develo|)ing  something  new  have  been 
so  reticent  about  publication.  One  can¬ 
not  help  hut  wonder  what  the  state  of 
the  art  would  he  if  all  workers  had  ex- 
changevl  inf»  irmation. 


AIRCRAFT  SPIDERS 


These  odd-looking  structures  are  the  metallic  shielding  units 
installed  on  airplane  motors  to  prevent  interference  with 
radio  reception 
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U.  S.  PATENTS 

IN  THE  FIELD  OF  ELECTRONICS 


Radio  receiver  circuits 

Resistance  cord.  Tsc  of  a  coiuluctor 
external  to  the  radio  haviiiK  L'KL  resist¬ 
ance  and  low  resistance  conducting  ele¬ 
ments.  as  a  means  of  getting  the  proper 
voltage  in  a  series-operated  receiver. 
C.  T.  Mason  and  B.  B.  Minniuin,  Stew- 
art-W'arner  Corp.  Xo.  1,978,053. 

Multi-band  receiver.  In  a  super-heter¬ 
odyne  separate  sets  of  coils  for  the  short 
and  long  wave  length  ranges  for  the  r-f 
and  t>scillator  circuits.  Means  for  se¬ 
lectively  connecting  the  coils  in  the  cir¬ 
cuit  and  a  local  oscillator  whereby  for 
the  reception  of  .short  wave  signals  a 
harmonic  component  of  the  oscillator  i> 
used  as  a  heating  oscillation  to  produce 
a  freriuency  dififerent  from  the  beat  fre¬ 
quency  produced  by  the  long  wave  sig¬ 
nals  and  the  fundamental  comi)onent  of 


the  local  oscillator.  K.  balkenthal. 
Radio  Patents  Corp.,  filed  in  (lennany. 
June  22.  193(1.  15  claims.  Xo.  l.‘>76,574. 

Circuit  tester.  Portable  radio  set  tester 
using  an  indicating  meter,  a  socket  to 
receive  the  terminals  of  at  least  one  of 
the  tubes  of  the  set.  and  a  plug  by 
which  the  various  voltages  on  the  re¬ 
ceiver  mav  be  easilv  tested.  Herman 
Hollerith.  'R.C..\.  Xo.  1,976,021. 

Multi-antenna  system.  .\  receiver  using 
two  antennas  of  different  lengths,  coils 
selectively  arranged  to  connect  with  one 
or  the  other  of  the  antennas.  J.  W. 
.\lexander.  Philips,  Holland.  Xo.  1,978.- 
(yjl. 

Intermediate  frequency  amplifier.  In¬ 
terstage  network  comprising  tuned  cir¬ 
cuits  ‘in  the  plate  circuit  of  the  first  and 
grid  circuit  of  the  second  tube,  and  an 
intermediate  circuit  comprising  induct¬ 
ances  coupled  respectively  to  the  two 
tuned  circuits,  these  inductances  con¬ 
nected  together  by  two  condensers. 
.\cross  this  intermediate  circuit  is  a  third 
condenser  connected  between  the  low 
potential  end  of  the  two  inductances  in 
series,  its  high  potential  end  connected 
between  the  two  fixed  coupling  con¬ 
densers.  K.  Posthumus  and  T'.  1. 

Weyers.  R.C..\.  Xo.  1.978.475. 

Amplification,  modulation,  etc. 

Demodulation  system.  .\  method  of 
producing  a  carrier  current  of  constant 
amplitude  from  a  signal-modulated  cur¬ 
rent  having  carrier  and  side-band  com- 


l>oncnts.  R.  .S.  (,.)hl.  B.T'.L..  Inc.  .Xo. 
l.'*7(),457. 

Push-pull  amplifier.  .Method  of  n-ing 
liigh-impedance  con^tant-enrrent  tube' 
in  which  the  input  transformer  ha>  higli 
primary  impedance  and  high  leakage  re¬ 


actance.  and  the  output  tran-former  ha- 
a  low  impedance  primarv.  P.  I',  (i. 
llol't.  R.c:..\.  Xo.  I.‘t78.578. 

Anti-hum  system.  In  an  a-e  >\  >tem 
the  cathodes  are  heated  by  alternating 
current.  T'he  negative  terminal  of  the  P. 
battery  is  connected  through  a  winding 
on  the  filament  heating  transf(*rmer  Xo 
the  filament  and  in  such  a  direction  that 
the  effect  <if  a-c  ripple  in  the  output  of 
the  tube  is  eliminated.  .Application  »latetl 
(let.  20.  1023.  R.  I).  I)uncan.  \\  ire<l 
Radio.  Inc.  Xt>.  1.975,834. 

Volume  control.  Method  of  reducing 
the  volume  of  strong  signal'  without 
adverse  effect  upon  the  signal-noise 
ratio  by  changing  the  direct  current  flif- 
ference  of  potential  between  tbe  catlnule 
and  an  electrode  of  an  r-f  tube,  whih 
the  cathode  continues, at  an  elevated  tem¬ 
perature  suitable  for  electron  emission  s,. 
that  the  anode  current  i'  reduced  to 
eliminate  ami>Iification  of  signal  and 
noise  currents,  transferring  signal-repre¬ 
senting  energy  beytmd  said  tube,  ami 
translating  the  energy  so  transferred 
into  observable  signal'.  .Sarkes  Tar/ian. 
.Atwater  Kent  Co.  Xi>.  1.978.514. 

Side-band  reversal.  .\  transmitting 
system  involving  dividing  the  carrier 
freciuency  into  at  least  twt>  portions  and 
shifting  the  phase  of  <»ne  of  the  portion- 


with  respect  to  the  other  by  ‘8(  degrees. 
J.  H.  Hammond.  ( il<»ucester.  Mass.  Xo. 
1,976.393. 


Noise  suppressor.  In  an  a-v-c  system. 
metln*d  of  'Uppressing  noise  resulting; 
frt)m  the  increase  in  amplification  when 
tlie  'ignal  fades  b\  causing  op]>osjtion 
between  the  effect  of  the  detected  enr 
rent  and  tin  i-ffect  of  a  direct  current 
\ar>ing  in  i)ro))ortion  to  the  r-f  ami)li- 
fication.  U.  \  illem.  Paris.  I•'rance.  .\o. 

I  978.482 

Preselector.  T'wn  timed  circuit'  mag 
iielicallv  coupled  in  'iich  a  manner  a-  to 
reduce  tlie  eoiqiling  between  the  fir-t 
indnetanee  and  a  later  resonant  eirenit 
II.  I.  I.ofti'.  I\.t'..\.  Xo.  1.978.4fifi. 

Protective  circuit.  C'c  in  a  bridg< 
if  twi>  element'  having  highl\  )>ositive 
temperature  coefficient'  so  that  sufii- 
cient  time  dela>  occurs  for  cathode  oi 
tube  to  get  to  normal  temperature  b«- 
fore  tulie  fires.  M.  M  .Morack,  <i.l 
Co.  Xo.  1.9.;4.r.8(l. 

Current  regulating  means.  In  a  ga- 
tube  circuit  effective  current  How  is  con 
trolleil  by  -topping  tube  periodicallx  b\ 
graduallv  -toring  energ\  to  provide  a 
potential  increasing  with  successive  di- 
charges  and  impressing  on  the  grid  tin 
progre-sivc  values  of  this  potential.  ( 
.stansbnr>.  Cutler  llammcr  Xo  I. 
954.tl28. 

Electric  hammer.  Cse  of  ga-  triodi - 
for  ojierating  a  reciprocating  hammer 
C.  .Stansburv.  Cntler-Hammor.  .Xo 
1.9.s4.()29, 

Regulating  system.  \  speed-regnlat 
ing  system  for  rotating  machine,  invoh 
ing  changing  the  pha-e  of  a  tube  grid 
with  re-pect  to  it-  vi>lfage  to  adjust  it- 
conductivity.  .^.  .\  .'staege.  W  1*\M  Co 
Xo  1.9(»8.575. 


Radio  circuits 

Anti-distortion  transmitter.  <  lenera 
tion  of  a  current  of  a  prcdetermimnl  fr< 
qnenc\  and  ha\  ing  a  <li'tincti\c  w;im 
lorm  followed  b\  an  amplit'icr.  .\  com 
pen-ator  coinjiri-ing  an  iminctanee  and 
capacitv  for  parallel  re-onanee  at  tin 
freqnencx  of  the  signaling  current,  and 
a  I'opper-oxidc  rectifier  in-erted  in  oin 
oi  the  branche-  lor  eliminating  di-toi 
lion  of  the  wa\«’  lonn.  Thi-  com)>etisator 
is  connected  acro-s  the  input  of  the  am 
|>lifier.  \\  .  P.  Plaee.  I'nioii  .Switeh  ,\ 
.'signal  (  «>.  .X'o.  1.975.371 

Image  frequency  suppression.  I 
-eric-  with  the  antenna  eoil  of  a  n 
ceiver  i-  a  condeii-er.  T  o  the  high  -idi 
of  this  condenser  is  a  -erie-  CM-ciiif  timed 
to  the  image  frequency.  T  he  other  end 
of  this  circuit  i-  connected  to  the  plate 
of  the  first  tube  so  that  a  \oltage  e(|ii.d 
ami  opjiosite  to  the  image  freqiieinx 
voltage  producer!  in  this  lir-t  tiibr-  i- 
inSrodiiced  into  the  circuit.  (iarrard 
.Mountjoy.  RC.\.  .Xo.  1,97<).93S. 

Hum  balance.  Method  of  intrixliicing 
into  a  dynamic  loud  -iieaker  circuit  ;i 
hum  voltage  erpial  and  o)))»osite  to  that 
natnrallv  there  by  virtue  of  the  iisc  of 
rectified  current.  T  he  method  in\i>l\e' 
a  condenser  shunted  across  a  portion  of 
the  field  coil  to  resonate  it  to  tlie  offend¬ 
ing  hnm  freriuency.  K.  j.  H.  Biissard. 
(  rosier  Rariio  Corp.  Xo.  1.977.4(»9. 

Automatic  tuning  system.  .Station  -ct- 
ting  dialing  elements  with  condiictnii; 
-urfaces  separated  by  non-conducting 
segments  ami  means  for  rotating.  J  K 
Weckler.  Ir..  Blue  Islanrl,  111.  .Xo 
1.977,33(1. 
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A-c  D-c  system.  A  series  tilanieut 
system  including  a  five-pronn  socket 
connecting  to  the  hlainents  of  all  tubes. 


the  anodes,  and  to  the  positive  terminal 
of  the  high  voltage  battery.  R.  P. 
Wuerfel,  International  Research  Corp. 
No.  1,975,441. 

Super-regenerator.  A  transmitter-re¬ 
ceiver  system  including  an  ch-ctrical 
bridge  for  preventing  transmitter  sig¬ 


nals  from  interfering  with  the  reception 
of  signals  from  a  distant  station.  .X 
super-regenerator  circuit  is  used.  C.  1) 
Ilaigis,  RCA.  No.  1.9/4,184. 

Pre-selector  system.  Selecting  in 
geometric  progression  electrical  oscilla¬ 
tions  of  a  given  frccjuency  from  oscilla¬ 
tions  differing  therefrom  in  fre(|uency 
comprising  at  least  three  circuits  of  low 
decrement.  The  several  circuits  are  in¬ 
terposed  between  the  antenna  and  the 
first  amplifier  of  the  receiver.  L.  L. 
Jones.  No.  1,970,315. 

Automatic  tuning  device.  .Method  foi 
controlling  a  radio  receiver  comprising 
several  control  circuits,  a  continuously 
rotating  clock-driven  arm,  etc.  R.  j. 
Dodds,  Chicago,  Ill.  No.  1,972,921. 


♦ 

Stabilizing  system.  In  tuned  ampli- 
fiers  utilizing  several  transformers, 
methiid  of  stabilization  using  inherent 
capacity  and  reversal  of  transformer 
windings  to  effect  stability,  and  vary¬ 
ing  the  voltage  transformation  ratio  of 
a  transformer  as  the  amplifier  is  tuned 
to  different  frequencies  to  compensate 
for  variation  in  effectiveness  of  stabiliza¬ 
tion.  J.  M.  Miller  and  Sarkes  Tarzian, 
Atwater  Kent  Mfg.  Co.  No.  1,973,293. 

Band-pass  circuit  alignment.  Method 
of  lining  up  band-pass  circuits  having 
essentially  flat  tops  composed  of  two 
tuned  circuits  with  capacity  coupling.  On 


the  circuit  is  impressed  a  voltage  of 
the  desired  carrier  frequency,  adjusting 
the  variable  tuning  condensers  to  bring 
the  circuit  into  resonance  at  the  carrier 
freipiency;  shorting  the  coupling  im¬ 
pedance  and  adjusting  the  trimmers  to 
bring  ma.ximum  transmission  at  the 
lower  limit  of  the  band-pass  region. 
I’.  (>.  Farnham,  RC  No.  1,977,435. 

Antenna  circuit.  In  .series  with  an 
anti-resonant  circuit  is  a  condenser  con¬ 
nected  to  the  antenna.  To  the  high  po¬ 
tential  end  of  this  condenser  is  an  in¬ 
ductance  coupled  to  the  coil  of  the  anti¬ 
resonant  circuit,  the  lower  end  of  this 
accessory  coil  being  unconnected.  The 
receiver  is  connected  to  the  point  where 
the  series  condenser  and  the  anti¬ 
resonant  circuit  join.  1‘.  K.  Giddens, 
Kansas  City,  Mo.  No.  1,977,271. 


Anti-Static  systems 

Static  reduction.  Separating  desired 
from  undesired  oscillations  by  operating 
a  pair  of  coils  in  opposed  relation  to 
each  other  so  that  one  presents  finite 
constant  impedance  to  energy  therein 
while  the  other  presents  finite  varying 
impedance  to  energy  therein.  D.  G. 
.McCaa,  I’hiladelphia,  I’a.  No.  1,969,657 
See  also  No.  1,959,275  to  McCaa  on  a 
method  of  using  diode  tubes,  and  also 
No.  l,956,t>89  to  McCaa,  both  on  the  sub¬ 
ject  of  reducing  the  effects  of  electrical 
disturbances. 

Static  reducing.  Shunted  across  the 
antenna-ground  system  is  a  device  com¬ 
prising  a  number  of  plates  formed  from 
sheet  iron  each  coated  with  tin  on  the 
surfaces,  the  plates  being  placed  in  a 
stack  and  insulated  one  from  another  and 
arranged  in  alternate  connections,  one 
set  connected  to  the  antenna  and  the 
other  to  the  ground.  Frank  Kcker.  Wal¬ 
ton,  N.  Y.  No.  1,969,599. 

Static  reducer.  A  dielectric  con¬ 
tainer.  mercury,  water  and  a  means  of 
increasing  the  conductivity  of  water,  and 
two  terminals,  one  of  which  is  in  contact 
with  the  mercury  in  the  water  and  the 
other  in  contact  with  the  water  only. 
This  is  shunted  across  the  antenna  and 
ground.  James  A.  McGovern,  New 
York,  N.  Y.  No.  1.974.189. 


Patent  Suits 

1,828,654.  A.  Galbarini,  Acoustic  instru¬ 
ment:  1,838.081,  J.  M.  .Aufiero,  Horn,  filed 
July  31,  1934,  D.  C,  E.  D.  N.  Y.,  Doc.  E 
7336,  E.  A.  Laboratories.  Inc.,  v.  Mont¬ 
gomery,  Ward  &  Co.,  Inc. 

1,470,696,  A.  M.  Nicolson,  Television, 
filed  July  11,  1934,  D.  C,  S.  D.  N.  Y., 
Doc.  E  78-269,  Communication  Patents, 
Inc.  (Delaware)  v.  Bell  Telephone  Labor¬ 
atories,  Inc? 

1,537,708,  W.  Schottky,  Thermionic 
vacuum  tube;  1,672,233,  \V.  J.  Skinner, 
Radio  grid  and  filament  spacer;  1,811,095, 

H.  J.  Round,  Thermionic  amplifier  and 
detector:  1,374,679,  J.  B.  Pratt,  Degasify- 
ing  process;  1,558,437,  I.  Langmuir.  Elec¬ 
trical  discharge  apparatus:  1.855,885,  A. 
W.  Hull,  Electron  discharge  device,  D.  C. 
Mass.,  Doc.  E  3810,  Radio  Corp.  of  .Amer¬ 
ica  et  al.  V.  Hytron  Corp.  Dismissed  pur¬ 
suant  to  stipulation  July  12.  1933. 

1,736.815.  W.  J.  .\ibersheim.  .Audion 
tube:  1.850,981,  H.  P.  Donle,  Rectifier; 

I, 432,867,  M.  J.  Kelly,  Electron  discharge 


device  and  meihud  of  making  same;  1,738,- 
269,  H.  J.  Yander  Bijl,  same,  D.  C.  Mass., 
Doc.  E  3820,  Radio  Corp.  of  .America  et 
al.  V.  Munde;  Electric  Co.  Con.sent  decree 
for  plaintiff  for  an  injunction  Oct.  25, 
1933. 

1,785,392,  Sawford  &  Sawford,  Device 
for  indicating  and  recording  the  quality  of 
smoke,  D.  C.  Mass.,  Doc.  Fi  3900,  F.  Saw¬ 
ford  et  al.  V.  Westinghouse  Electric  & 
Mfg.  Co.  Dismissed  without  prejudice 
June  9.  1934. 

1,962,104,  D.  E.  Harnett,  Radioreceiver, 
filed  Aug.  22.  1934,  D.  C.  S.  I).  N.  ;  . 
Doc.  E.  78/376,  Hazeltine  Corp  v.  Emer¬ 
son  Television  Radio,  Inc.,  et  al. 

l.f)80,370,  P.  E.  Edelman,  Radio  power 
supplying  suit.  D.  C..  W.  D.  Mich.,  S. 
Div.,  Doc  E.  2606,  E.  Banning  v.  Sear-, 
Roebuck  &  Co.  Dismissed  .Aug.  29, 

19.14. 

1,696,263,  C.  E.  Bonine,  Radio  appara¬ 
tus;  1,673.287,  L.  L.  Jones.  Electron  dis¬ 
charge  tube  amplifier  system;  1,713,130, 
same.  Method  of  and  means  for  control¬ 
ling  energy  feed  back  in  electron  dis¬ 
charge  devices:  Re.  17,915  (of  1,713,132), 
same.  Radio  frequency  amplifying  sys¬ 
tem;  1,732,937,  same.  Transformer  and 
coil  system;  1,770.525.  same.  Radio  re¬ 
ceiving  apparatus;  1,779.881,  same.  Am¬ 
plifier;  1,788,197.  same.  Radio  frequency 
circuits;  1,791.030,  same.  Radio  receiving 
system,  appeal  filed  Nov.  29,  1933,  C.  C. 

.A..  2d  Cir.  Doc.  - ,  Technidyne  Corp. 

et  al.  v.  MePhilben-Keator,  Inc. 

1,710,035,  R.  E.  Thompson.  Sound  re¬ 
producing  instrument,  filed  .Aug.  15, 

19.14,  D.  C.,  S.  D.  N.  Y.,  Doc.  E  78A155. 
Hazeltine  Corp  v.  Emerson  Television 
Radio,  Inc.,  et  al. 

1,710,073,  1.714.191.  S.  Ruben.  Elec¬ 
trical  condenser,  filed  Aug.  3,  1934,  D.  C., 
S.  D.  N.  Y.,  Doc.  E  78/321,  Ruben  Con¬ 
denser  Co.  et  al.  V.  Stuyvesant  Electric 
Co..  Inc.  Same  filed  .Aug.  6,  1934,  D.  C., 
N.  D.  Ohio,  E.  Div.,  Doc.  E  5002,  Ruben 
Condenser  Co.  et  al.  v.  Curtis  Condenser 
Corp. 

Adjudicated  Patents 

(C.  C.  .A.  N.  Y.)  Jones  paent.  No. 
1,620,661,  for  radio-frequency  amplifying 
system,  claims  5.  6,  and  7,  Held  not  in¬ 
fringed.  Technidyne  Corporation  v.  Me¬ 
Philben-Keator.  Inc.,  72  F.(2d)  242. 

(C.  C.  .A.  N.  Y.)  Jones  patent.  No. 
1.673.287,  for  electron-discharge-tube  am¬ 
plifier  system.  Held  invalid.  Id. 

(C.  C.  A.  N.  Y.)  Bonine  patent.  No. 
1,696.263,  for  radio  apparatus.  Held  in¬ 
valid.  Id. 

(C.  C.  A.  N.  Y.)  Jones  paten.  No. 
1.770,525,  for  radio  receiving  apparatus. 
Held  invalid.  Technidyne  Corporation  v. 
MePhilben-Keator,  Inc.,  72  F.(2d)  242. 

(C.  C.  A.  N.  Y.)  Jones  patent.  No. 
1,779,881.  for  amplifier,  claims  1,  10,  17, 
and  19,  Held  invalid.  Id. 

(C.  C.  A.  N.  Y.)  Jones  patent.  No. 
1.788,197.  for  radiofrequency  circuits, 
claims  1.  5,  8,  18.  21  and  26,  Held  invalid. 
Technidyne  Corporation  v.  McPhilhen- 
Keator,  Inc.,  72  F.  (2d)  242. 

(C.  C.  .A.  N.  Y.)  Jones  patent.  No. 
1,791,030,  for  radio  receiving  system. 
Held  invalid.  Id. 

(C.  C.  A.  N.  Y.)  Jones  reissue  patent, 
No.  17.915,  for  radiofrequency  amplify¬ 
ing  system.  Held  invalid.  Technidyne 
Corporation  v.  MePhilben-Keator.  Inc., 
72  F.(2d)  242. 
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Superheterodyne.  The  frequency¬ 
changing  tube  is  coupled  to  the  aerial 
through  a  selective  input  comprising 
two  low-decrement  rejector  circuits,  one 
tuned  9  kc.  above  and  the  other  9  kc. 
below  the  received  carrier-wave.  The 
frequency-correcting  networks,  shown  in 
Figs.  2  and  3,  are  inserted  in  the  input 


BRITISH  PATENTS 

IN  THE  FIELD  Of  ELECRONICS 


neutralize  one  another  for  the  unwanted 
frequency.  This  neutralization  varies, 
however,  with  tuning,  and  the  secondary 
coupling  is  therefore  supplemented  with 
compensating  means  such  as  a  further 
magnetic  coupling,  the  first  coupling 
being  more  effective  at  the  higher-fre¬ 
quency  settings  while  the  compensating 
coupling  is  more  effective,  at  the  low- 
frequency  settings.  Both  wanted  and 
unwanted  frequencies  are  attenuated  by 
the  opposition  between  the  couplings, 
but  since  the  unwanted  frequencies  lie 
near  the  limits  of  the  pass  band,  the  addi¬ 
tional  attenuation  is  sufficient  to  ex¬ 
tinguish  them,  while  it  permits  a  sub¬ 
stantial  amount  of  the  wanted  energy 
to  be  transmitted.  Electric  &  Musical 
Industries.  No.  412,253. 

Directive  antenna.  To  produce  a 
horizontally-polarized  field  of  substanti- 
ally-uniform  intensity  in  that  plane,  a 
number  of  horizontal  half-wave  radiators 
are  arranged  at  equal  angles  about  a 
common  vertical  axis,  and  are  fed  from 
a  common  source  through  lines  of  dif¬ 
ferent  lengths  designed  to  supply  sym- 
nietrically-dephased  currents.  H.  O. 
Peterson.  No.  411,724. 

A-c  d-c.  A  guard  resistance  protects 
electrolytic  condensers  in  the  event  of 
the  d-c  supply  being  poled  incorrectly 
to  the  terminals.  A  small  lamp  is  pref¬ 
erably  connected  in  series  with  the 
smoothing  condensers  and  lights  on  in¬ 
correct  poling  as  the  result  of  the  larger 
leakage  current  through  the  condensers. 
D.  S.  Loewe,  Berlin.  No.  412,054. 

Telegraph  keying.  Signals  are  applied 
to  the  screen-grid  of  a  tube  and  the  same 
signals  integrated  in  respect  to  time  and 
reversed  in  phase  are  applied  to  the  con¬ 
trol  grid.  This  makes  the  mijrking  time 
constant  despite  variations  in  amplitude 
of  the  incoming  signals  due  to  fading 
or  other  causes.  R.  E.  Mathes,  Marconi 
Co.  No.  411,710. 

Radio  phonograph.  In  a  receiver  us¬ 
ing  diode  detection,  the  load  resistance 
5  serves  as  volume  control  for  radio  or 
for  phonograph  connected  to  terminals 
11  and  a  transformer  7  common  to  the 
matically  brought  nearer  the  lower  bend  circuits  feeds  the  signals  across  the 

of  the  characteristic  curve,  so  that  as 

the  input  rises  the  combination  auto-  _  _ _ _ 

matically  changes  from  class  A  to  class  ftlTT  <  1C — I  P 

B  amplification.  A.  H.  Cooper,  Electrical  I  *1  ^ 

&  Musical  Industries.  No.  408,269.  1  1  1 


Amplification,  detection,  etc. 

Detection  circuit.  The  detector  is  so 
arranged  that  the  grid  circuit  rectifica¬ 
tion  is  smaller  in  value  than  the  anode 
rectification  as  the  input  signal  is  in¬ 
creased  to  a  considerable  magnitude  so 
that  the  ratio  of  input  high-frequency 
voltage  to  output  audio-frequency  volt¬ 
age  varies  at  a  uniform  rate.  This  in¬ 
vention  obtains  adequate  voltages  for 
automatic  gain  control  without  produc¬ 


circuit  of  the  second  detector  to  com¬ 
pensate  for  high  frequency  losses  in  the 
tuned  circuits.  E.  K.  Cole,  E.  J.  Wy- 
born,  etc.  No.  410,791. 

A-c  d-c  receiver.  A  switching  arrange¬ 
ment  for  supplying  current  for  the  tube 
heaters  obtained  from  either  a-c  or  d-c 
On  d-c  the  rectifier  is  cut  out  of  the 
circuit.  L.  A.  Nordfalk.  No.  410,806. 

Superheterodyne.  A  filament  type  tube 
used  as  the  first-detector-oscillator  ha- 
its  plate  circuit  inductively  coupled  to 
an  inductance  in  the  filament  lead  while 
a  choke  in  the  other  filament  lead  is  not 
coupled  to  the  plate  circuit.  Milliard 
Radio  Valve  Co.  and  R.  G.  Clark.  Lon¬ 
don.  No.  411.208. 

A-V-C.  A  circuit  in  which  a  noi^c 
suppressor  tube  is  controlled  by  the  di¬ 
rect  current  variations  in  a  gain  control 
tube  and  in  turn  controls  the  operation 
of  an  audio-frequency  amplifier.  J.  S 
Starrett,  Marconi  Co.  No.  411.351. 

Regenerative  circuit,  .\cross  the  tuned 
input  circuit  is  a  condenser  of  about  10 
to  12  centimeters  and  a  resistance  in 
series  with  a  value  to  10  to  43  thousand 
ohms,  w’hich  may  be  additional  to  the 
usual  grid  condenser  and  grid  leak.  The 
object  is  to  provide  constant  regenera¬ 
tion.  Philips.  No.  411,416. 

Modulation  S3rstem.  A  short-wave 
dynatron  oscillator  is  modulated  in  fre¬ 
quency  or  phase  by  applying  the  modu¬ 
lating  voltage  or  current  to  a  grid  within 
the  tube,  or  to  a  coil  surrounding  the 
tube.  The  modulating  voltage  may  be 
distorted  by  a  circuit  designed  to  em¬ 
phasize  the  components  of  higher  fre¬ 
quency.  The  use  of  such  distortion  net¬ 
work  is  stated  to  render  the  modulation 
effectively  a  phase  modulation  rather 
than  a  frequency  modulation.  M.  G. 
Crosby,  Marconi  Co.  No.  411,644. 

Coupling  circuit.  To  avoid  the  use  of 
a  visual  tuning  meter  in  a  receiver  em¬ 
bodying  a-v-c,  a  double-humped  ch.ir- 
acteristic  is  given  to  the  coupling  be¬ 
tween  a  carrier  amplifier  and  gain  con¬ 
trol  detector.  By  such  a  circuit  more 
intermediate-frequency  energy  is  pac  ed 
through,  if  its  frequency  is  displaced 
either  above  or  below  the  required  value 
by  inaccurate  tuning  of  the  oscillator 
and  high-frequency  stages,  to  produce  a 
reduction  of  amplification  in  the  receiver 
proper,  the  maximum  amplification  for 
small  changes  of  the  tuning  dial  occur¬ 
ring  when  the  incoming  signals  are  cor¬ 
rectly  tuned.  C.  Travis,  Marconi  Co. 
No.  408,531. 


ing  distortion  due  to  overloading.  The 
detector  is  a  variable-mu  tube  and  may 
comprise  a  tetrode  with  anode  and 
screen-grid  connected.  The  figure  shows 
a  superheterodyne  receiver  with  the 
control  voltage  derived  from  the  second 
detector  18  and  applied  to  the  high  fre¬ 
quency  amplifier  10  and  the  intermediate 
frequency  amplifier  16.  J.  K.  Johnson, 
Hazeltine  Corp.  No.  402,773. 

Push-pull  circuit.  Combination  of  a 
push-pull  amplifier  with  a  diode  rectifier 
so  that  as  the  input  signal  voltage  in¬ 
creases  the  applied  grid-bias  is  auto- 


Radio  circuits 

Two-band  receiver.  A  condenser  is 
connected  across  one  or  more  sections  of 
an  inductance  by  a  switch.  L/C  ratio  is 
high  for  the  tuning  circuit  but  low  for 
the  remainder  of  the  the  coil  connected 
through  a  condenser  to  ground.  A  pre¬ 
liminary  stage  acts  as  an  aperiodic  am¬ 
plifier.  S.  Becker,  British  Thomson- 
Houston  Co.  No.  412,152. 

Image  suppressor.  Method  of  elim¬ 
inating  image  frequencies  by  using  two 
tuned  circuits  primarily  coupled  by  in¬ 
ductance  and  secondarily  by  capacity  in 
such  a  way  that  the  two  couplings 


resistance  to  a  common  amplifier.  The 
unidirectional  voltage  across  5  may  be 
used  for  a-v-c.  E.  K.  Cole,  E.  J.  Wy- 
born  and  A.  W.  Martin.  No.  410,567. 

Detectiem.  A  diode  rectifier  is  pre¬ 
vented  from  rectifying  until  the  peak 
rises  to  a  value  substantially  greater 
than  the  d-c  potential  applied  between  its 
electrodes,  thus  providing  delayed  a-v-c. 
P.  O.  Farnham,  R.F.L.  No.  410,674. 
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Here  is  another  example  of  the  marked 
difference  between  the  performance  of 
standard  production  Erie  units  and  those 
of  six  leading  competitors.  Resistors 
“C”  A  "E”  which  have  slightly  lower 
noise  characteristics  than  Erie  Resistors 
have  the  greater  voltage  coefficients. 


It  has  always  been  a  policy  of  this  com¬ 
pany  to  make  an  improvement  in  any  one 
electrical  characteristic  of  Erie  Resistors 
only  when  it  does  not  adversely  affect 
the  others. 


For  this  reason  Erie  Resistors  present  a 
uniformly  superior  record  in  every  char¬ 
acteristic.  Such  all-round  performance  is 
responsible  for  the  successful  operation  of 
millions  of  Erie  Resistors  in  radio  sets  today. 


The  third  of  a  series  of  adyertisemertls  dealing  with  the  balanced  performance  of  Erie  Resistors.  Watch  for  number  four. 


EME  RESISTOR  CORPORATION 


Faetoriwin  ERIE.  PA.-TORONTO.  CANADA  -  LONDON.  ENG 
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SHORT  WAVE 

SWITCHES  ARE 
ELECTRICALLY  AND 
MECHANICALLY  CORRECT 


And  here  are  the 
Reasons  why: 


ELECTIIICAL 

1.  Silver  to  silver  contacts  provide  low  and  uniform 
contact  resistance  which  will  not  noticeably  change 
within  the  life  of  a  Radio  Receiver. 

Low  capacity  to  ground. 

3*  Imperviousness  to  atmospheric  conditions  to  which 
Radio  Receivers  are  subjected. 

4.  Provisions  for  proper  shielding  of  circuits  and  coils. 


MECHAIVICAI 


Smooth  operation  coupled  with  positive,  well-balanced 
indexing  action. 

O.  Adaptability  to  all  circuit 
A  arrangements. 

T*  Reasonable  size. 

8.  Compact  construction  effi- 
cient  in  all  combinations. 

8.  Sufficient  ruggedness  to  with- 
stand  daily  use  for  many 
ww®  years  of  service. 


U.  S.  Patent  l.«75,247 
and  patenti  pending. 


The  photograph  above  is  that  of  a  Yaxley  Short  Wave  Switch  Section 
cut  in  half.  The  photograph  at  the  right  shows  the  complete  section. 
The  cross  section  sketch  shows  the  hard,  heavy  silver  plating  (in  heavy 
black  outline)  on  all  metal  contact  parts  which  assures  remarkably  low 
contact  resistance.  The  construction  of  the  section  provides  the 
extremely  low  capacity  between  circuits.  The  special  insulating  material 
insures  lowest  possible  moisture  absorption  and  excellent  high 
frequency  characteristics. 


Samples  will  be  sent 
promptly  upon  receipt 
of  a  sketch  or  description 
of  your  requirements. 


YAXLEY  MANUFACTURING  CO. 

INCORPORATID 

Division  of  P.  R.  Mallory  &  Co.,  Inc, 

INDIANAPOLIS  •  •  •  INDIANA 

Cable  Address:  Pelmallo 
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Ingenuity  and  Bakelite  ^Molded 
proiluee  another  ^*Kadette’’ 

of  evon  greater  beauty  and  eompaetnesH 


To  PUT  good  perfoniiain'o  and 
lu'autiful  appearance  into  a  radio 
receiver  is  no  mean  accompIi»«l\nieiit 
ill  itself.  To  achieve  it  in  a  radio 
that  weighs  less  than  four  pounds; 
that  is  hut  little  larger  than  a  pound 
ho\  of  candy;  and  that  sells  at  an 
unusually  low  pric**,  requires  a  high 
degree  of  ingenuitv. 

The  International  Radio  Corpora¬ 
tion  has  aeconiplished  this  feat  with 
their  latest  and  finest  midget,  the 
"Kadette  Jewel”.  Again,  they  have 


turned  to  Rakelite  Molded  for  the 
cahinet. 

'Tnternationar'  has  taken  full  ad¬ 
vantage  of  the  versatility,  beauty  and 
economy  of  Rakelite  Molded.  With 
this  material  they  produce  receiver 
cases  that  meet  every  requirement 
of  rich  aj)pearance,  compactness, 
light  weight  ami  low  co>t.  From  the 
mold  comes  the  "Kadette”  case, 
ready  for  the  chassis,  with  the 
desired  decorations,  bosses,  lugs 
and  channels  aceuratelv  formed,  and 


w  ith  metal  inserts  firmly  embedded. 
Assemhly  is  simplified  and  there  is 
no  need  for  polishing  or  finishing. 

Bakelite  Materials  have  comple¬ 
mented  the  ingenuity  of  designers 
and  engineers  since  the  inception 
of  radio.  Some  of  the  new  develop¬ 
ments  are  covered  in  our  illustrated 
Booklets  13M,  "Bakelite  Molded”, 
13L,  "Bakelite  Laminated”  and 
13V,  "Bakelite  Varnish”,  which  we 
will  gladly  send  upon  receipt  of 
your  request. 


BAKELITE  CORPORATION,  247  Park  Avenue,  New  York,  N.Y . 43  East  Ohio  Street,  Chicago,  III. 
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The  NEW  EBY  ''35"' 
WAVE  BAND  SWITCH 


0^<9 


This  remarkable  wave  band  switch  has 
more  outstanding  features  than  any  other 
switch  on  the  market.  Study  the  follow* 
ing  figures: 

Average  Contact  Besist- 

ance  . 0022  ohms. 

Averace  Beslstance  (Me¬ 
tallic  circuit)  . 001  ohmo,  max. 

Approximate  capacity  be¬ 
tween  contacts  . 0.4  m.m.f. 

.Vpproximate  insnlation  re¬ 
sistance  between  con¬ 
tacts  . 1.2x10*  ohms  min. 

The  Sterling  Silver  bridging  contacts  insure 
the  lowest  possible  contact  resistance.  They 
are  self-leveling  and  self-cleaning,  with 
direct  overhead  spring  pressure.  The  Knee 
Action  principle  allows  them  easier  mo¬ 
bility  over  the  silver  plated  stator  contacts, 
which  are  laced  and  then  staked  in  position. 
Other  parts  are  made  from  the  highest 
grade  Bakelite,  brass  and  cadmium  plated 
steel.  This  switch  gives  excellent  per¬ 
formance  under  all  atmospheric  condi¬ 
tions. 

It  is  small,  compact  and  new  in  design — 
and  has  long  life,  showing  no  appreciable 
wear  after  long  use.  Its  contact  resistance 
is  almost  negligible. 

Rounding  a  quarter  of  a  century  of  faith¬ 
ful  service  to  the  Radio  and  Electrical 
Industries,  Hugh  H,  Eby  stands  as  a  mile¬ 
stone  of  dependability  where  there  is  a 
requirement  for  a  quality  product. 


HUGH  H.  EBY,  INC. 

2066  HUNTING  PARK  AVE.,  PHILADELPHIA,  PA. 


ENAMELITZ 


R«duc«  manufacturing  coata  on  I.P,  and  R.P. 
coila  through  the  uae  of  Enamelita — “Lite”  wire 
without  a  fabric  covering. 

Three  Pold  Savinga — 

1.  Coat  of  wire 

2.  More  coila  per  pound  of  wire 

3.  Leaa  apace — Greater  aafety 

Ssmpis  and  Tsehnicsl  Bullstia  on  Roquost. 


Other  Acme  Wire  Co.  Products 

Magnet  Wire  (all  insulations) 

Coils,  Magnet  Wire  Wound 
Varnished  Insulations 

I  (Cambric,  paper,  silk,  tape) 

Parvolt  Condensers 

I  (Filter,  By-pass,  Power  Factor  Correction) 

Aerial  Wire 

I  (Stranded  and  Solid — Bare  or  Enameled) 

I  For  oomr  2S  Yotsrs,  suppliom  to  the  largont  radio  at»d 
I  oloetrieal  manufaeturors. 

THE  ACME  WIRE  CO. 

New  Haven,  Conn. 
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CANNON  PLUGS 

ABRYINO  a  crew  of  four,  three  pasaengera  and  30.000 
lettera,  the  Douglaa  Airliner,  flown  by  Dutch  pilota 
K.  D.  Parmentier  and  J.  J.  Moll  of  the  KLM  (Royal 
Dutch)  Airlinea,  waa  the  real  victor  in  the  London-to- 
Auatralia  race — ao  Engliah  newapapcra  aaaert.  Although 
the  Dutchmen  came  in  aecond  with  their  pay  load,  they 
flew  1.000  milea  further  than  the  leader,  who  carried 
no  load. 

The  big  airliner  waa  equipped  atandard  throughout  with 
CANNON  CABLE  CONNECTORS — along  with  76  other 
Luxury  Linera,  41  of  which  are  in  operation  on  the  line, 
of  TWA,  Inc.  The  feat  of  the  intrepid  airmen  prompted 
the  Fokker-Netherlanda  Syatem  to  order  10  .imilar 
Douglaa  planea  (equipped  with  CANNON  PLUGS)  for 
the  9,026-mile  Holland-Eaat  Indiea  acrvice,  longeat  in  the 
world. 

Lraderr  in  every  line  seek  CASSOS  PLUGS. 

WRITE  FOR  AIRSHIP  PLUG  CAT.4LOG. 

CANNON  ELECTRIC  DEVELOPMENT  CO. 

MANUFACTURING  ENGINEERS 
I  Main  Office:  420  West  Avenue  33,  Los  Angeles,  Calif. 

:  —  Eastern  Sales  Office,  220  Fifth  Ave. 

hJiC'M  Rfpresentatires: 

^  rhicago;  Jrnklni  A  Adair.  Inc.,  3333  Belmont  Ave. 

—  -  Bombay.  India;  Eaitem  Electric  k  Bnclnacrlni  Co., 
^SAklN^IOIPl  17S  Hornby  Road,  Fort.  Bombay,  India 
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^In.  S.O.S.  rmul 

^  not  |ai£  / 


^  hen  the  safety  of  life 
I  j- -  |)ro|)erty  at  sea  is 

COMMUNICATION  must  go  through 
without  fail.  This  ran  be  assured  onlv 
hy  the  selection  of  materials  of  proven 
(piality  for  radio  transmitter  construc¬ 
tion. 

For  safety  and  dependability,  manufac¬ 
turers  of  transmitter  ecpiipment  .  .  .  for 
service  afloat  or  ashore  .  .  .  employ 
ISOLANTITE  insulation. 

^rite  for  a  copy  of  our  Bulletin  100-F 
giving  full  details. 


FACTORY  at  BELLEVILLE,  !Sew  Jersey 
IS  etc  York  Sales  Office:  233  Broadway 


Ward  Leonard  sensitive  relays  are  especially  suited 
to  photo-electric  and  similar  applications  where 
operation  of  the  relay  is  dependent  upon  extremely 
low  values  of  current,  as  in  plate  circuit  of  vacuum 
tube.  Other  Ward  Leonard  Relays  are  available 
for  heavier  duties.  They  are  all  dependable  instru¬ 
ments.  You  want  to  know  about  them. 


Descriptive  Bulletins 

SenstUve  Relays  Bulletin  J^o.  251 
Light  Duty  Relays  Bulletin  ^0.  106 
Intermediate  Duty  Bulletin  J^o.  81 
Heaiy  Duty  Relays  Bulletin  13 1 
Vacuum  Contact  Bulletin  J^o.  107 


Send  for  Bulletins  of  interest  to  you 

WARD  LEONARD 

RELAYS  •  RESISTORS  •  RHEOSTATS 


WARD  LEONARD  ELECTRIC  CO. 

South  St.,  Mount  Vemon,  N.  Y. 

Please  send  me  your  Bulletins  Nos. _ 

_ _ 

Com[>any_  _ 


These 


New 
Sensitive  Relays 


FOR  PHOTO-ELECTRIC  CONTROL 


INTERIOR 

VIEW 

of  Radiomarine 
Corporation  of 
America’s  Trans¬ 
mitter,  Model 
ET-8002,  ISO 
watts,  employing 
ISOLANTITE 
insulation. 


-  I 


/ 


EMPIRE 


lAMICOId 


MICA  INSULATOR  CO 


THt  NfWTWIN 
INSTfilMtNT 


AlITELCO 
DKLAYEII  AmilA 
RELAYS 

(Oil-Dashpiit  T>  p4») 

For  A.I".  and  ll.i". 
Opt^raiion 


Autelco  oil-dashpot  delayed  action  relays  are  built  to 
meet  the  most  exacting  requirements.  By  merely  turn¬ 
ing  the  outer  dashpot  cylinder,  the  time  delay  inter¬ 
val  between  the  closing  of  the  coil  circuit  and  the 
operation  of  the  contacts  can  be  varied  from  1  second 
to  3  minutes  for  D.C.  relays,  lYj  minutes  for  A.C. 
relays.  Release  time — .010  seconds.  No  series  con¬ 
denser  is  required  for  either  A.C.  or  D.C.  operation. 


American  Automatic  Eiectric 
Sales  Company 

1033  West  Van  Buren  Street  Chicago 


This  unit  is  appropriately  named  the  “NEW  TWIN”  be- 
cause  it  is  made  up  of  any  combination  of  two  DC  or  AC  in- 
struments.  Both  are  housed  in  a  bakelite  case  that  takes  up  a 
mimmum  of  sptace.  This  unit  has  many  outstanding  advantages: 
To  take  simultaneous  readings  of  both  instruments  when  connected 
in  the  same  circuit,  such  as  ammeters  and  voltmeters;  to  balance 
loads  in  three-wire  circuits;  to  observe  line  fluctuations  when  load 
readings  are  taken;  to  measure  antenna  and  modulation  current;  to 
determine  filament  and  plate  voltages.  It  has  a  multitude  of  other 
appheations  where  quick,  accurate,  double  readings  are  essential. 

The  scales  of  each  instrument  are  arranged  side  by  side.  The 
pointers  are  always  directed  in  the  line  of  vision.  No  longer  is  it 
necessary  to  look  from  one  meter  to  another.  The  “New  Twin” 
enables  you  to  observe  two  readings  at  a  glance.  The  instrument 
accuracy  itself  may  be  lost  several  times  its  rated  value  if  readings 
are  not  correctly  made. 

The  combinations  in  the  New  Twin  Triplett  are  made  up  of  scales 
corresponding  to  the  j"  individual  instruments  in  single,  double  and 
triple  ranges — AC-DC,  Thermo-Couple  and  Copper-Oxide  for 
panel  mounting. 


. .  .Varnished  Cloth,  Tapes, 
Silks  and  Papers 


. . .  Plates,  Segments,  Rings, 
Tapes,  Tubes,  W  ashers 


■  ...Laminated  Bakelite 
Fabricated  Parts,  Sheets, 
Rods  and  Tubes 

. . .  Untreated  Papers,  Linen 
and  Silk  Tapes,  Varnishes, 
KjILVIjQ  Fibre,  Spaghetti  Tubing, 
Cotton  Sleeving,  etc. 

RAW  MICA,  Uncut  blocks,  or  cut  to  size. 
MICA  SHAPES 

200  Variek  Street,  New  Yorki  S42  So.  Dearborn  Street,  Cbieago^ 
1330  SchoSeld  Bldg.,  Cleveland.  Bramekm^  at:  Bimiinghaai,  Boatoa, 
CincinnaU,  Loa  Angelea,  San  Fraaclaeo,  Seattle,  Montreal,  Toronto 


YOUR  JOBBER  CAN  SUPPLY  YOU 


TRIPLETT  ELECTRICAL  INSTRUMENT  CO 

111  Main  Street,  Bluffton,  Ohio 


MAIL  TODAY  FOR  DETAILS 


Triplett  Electrical  Instrument  Co., 

Ill  Main  Street,  Buffton,  Ohio 
Gentlemen: 

Pleaae  send  your  latest  literature  on  the  “New  Twin”  Instrument. 


Address. 
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CORNELL-DUBILIER 


REMLER 


Type  19.  Type  11.  Type  15.  Type  JO.  Locking 

Inicmol  External  Countersunk  Terminals 

U.  S.  1*at.  1.41i(.564-l.e04.1Z2-1.6»7,964  1,7x2.387- Other  Pat.  PendinR— Koieiim  Pat. 


Altar  Y*qT«  painataking  ra 


tha  X-ray  induatry  a  complate 


group  ol  high  yoltage  pyranol  and 


nnica  copadtors.  partrculariy  ap- 


plicabla  to  haovy  duty  tar  vice 


STRUT  ACTION 


A  P-30  POWER  AMPLIFIER 


Broadcast  Quality— Compact 

High  fidelity  4  stage  push-pull  resistance-coupled  amplifier. 
Flat  response  within  plus  or  minus  1  db.  from  30  to  12.000 
cycles.  Fixed  bias-class  "A”  output  stage  capable  of  de¬ 
livering  1 5  watts  undistorted  audio  power  with  omple  reserve 
for  instantaneous  modulation  peaks. 

Two  channels  with  impedance  of  200  ohms  each  controlled 
by  two  Remler  ladder  type  attenuators.  Two  channel  mi¬ 
crophone  inputs  with  lock-type  receptacles  supply  filament 
and  plate  voltages  for  two  Remler  A.C.  microphones. 
Phonograph  input  supply  for  low  impedance  pick-up.  Com¬ 
pact  —  attractive  telephone  finish  —  bakelite  attenuator 
knobs  and  chromium  fittings.  Send  for  detailed  literature  on 
full  public  address  line. 

REMLER  COMPANY,  Ltd. 

2101  BRYANT  ST.  SAN  FRANCISCO  CALIF. 


Distributors  of  Shakeproof  Products 
Manufactured  by  Illinois  Tool  Works 

2539  N.  Keeler  Ave.  Chicago,  III. 


ELECTRONICS  —  December.  1934 


9 


JIIHIIIIIIimimilMIIIIIIIMIMIIIIIItlllHMtllllllHIIIIIIIIIIIHHIHMIlHHIlHIIIHMMIIIIIIIMIIIIH 


A  TRIAL  WILL  CONVINCE  YOU  | 

30  years'  Experience 
Insures  Dependability 

• 

We  ManuTacture 
PERMANENT  MAGNETS  TOOLS  and  DIES  I 
METAL  STAMPINGS  LAMINATIONS  | 

THOMAS  &  SKINNER  I 
STEEL  PRODUCTS  CO.  | 

23d  St.  at  Alvord  Indianapolis,  Ind.  | 

. . . 
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I  The  A.B.P.  Standards  of  Practice  i 

I  Men  and  organizations  we  like  to  deal  with  both  | 

I  have  high  standards'  which  they  follow.  So,  too,  with  | 

I  magazines.  I 

1  **  Electronics’* 

I  is  a  member  of  the  Associated  Business  Papers,  an  | 

I  association  of  the  leading  magazines  in  each  field  of  | 

I  American  business.  As  a  member  this  magazine  has  | 

I  bound  itself  to  abide  by  these  high  standards — the  | 

I  A.  B.  P.  Standards  of  Practice:  | 

I  1.  To  consider  first  the  interest  of  the  subscriber.  | 

1  2.  To  subscribe  to  and  work  for  truth  and  honesty  in  all  | 

i  departments.  I 

i  3.  To  eliminate,  in  so  far  as  possible,  the  editor’s  personal  s 

i  opinions  from  his  news  columns  but  to  be  a  leader  of  thoujd>t  i 

I  in  his  editorial  columns  and  to  make  his  criticisms  coostruaive.  P 

I  4.  To  refuse  to  publish  ’’puffs,”  free  reading  notices  or  paid 
1  ’’write-ups”;  to  keep  reading  columtu  independent  of  adver-  E 

I  tising  consideration,  and  to  measure  all  news  by  this  standard:  = 

I  “Is  It  real  news?"  | 

1  3.  To  decline  any  advertisement  that  has  a  tendency  to  mislead  | 

I  or  that  does  not  conform  to  business  integrity.  | 

I  6.  To  solicit  subscriptions  and  advertising  solely  upon  the  merits  = 

I  of  the  publication.  | 

I  7.  To  supply  advertisers  with  full  information  regarding  character  | 

I  and  extent  of  circulation,  including  detailed  circulation  state-  | 

I  ments.  subjea  to  proper  and  authentic  verification.  | 

I  8.  To  cooperate  with  all  organizations  and  individuals  engaged  i 

I  in  creauve  advertising  work.  | 

1  9.  To  avoid  unfair  competition.  | 

I  10.  To  determine  what  is  the  highest  and  largest  funaion  of  the  i 

1  field  which  is  served,  and  then  to  strive  in  every  legitimate  i 

1  way  to  promote  that  funaion.  = 

I  Electronics” 

I  A  McGraw-Hill  publication  I 

I  is  also  a  member  of  the  Audit  Bureau  of  Circulations,  which  1 
s  embraces  every  leading  consumer  magazine  and  newspaper.  | 
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I  Professional  Services  I 


Now — a  high-powered'^ 


Radio  Engineering 
Library 

— especially  selected  by  radio  specialists  of  McGraw-Hill 
publications 

— to  give  most  complete,  dependable  coverage  of  facts  needed  by 
all  whose  fields  are  grounded  on  radio  fundamentals 
— available  at  a  special  price  and  terms. 

These  books  cover  circuit  phenomena,  tube  theory,  networks, 
measurements,  and  other  subjects — give  specialized  treatment 
of  all  fields  of  practical  design  and  application.  They  are  books 
of  recognized  position  in  the  literature — books  you  will  refer  to 
and  be  referred  to  often.  If  you  are  practical  designer,  researcher 
or  engineer  in  any  field  based  on  radio,  you  want  these  books 
for  the  help  they  give  in  hundreds  of  problems  throughout  the 
whole  field  of  radio  engineering. 

S  T«ltun«s,  2981  pages,  2000  illastrations 

1.  Everitt’s  COMMUNICATION  ENGINEERING 

2.  Terman’s  RADIO  ENGINEERING 

3.  Chaffee’s  THEORY  OF  THERMIONIC  VACUUM  TUBES 

4.  Hund’s  HIGH-FREQUENCY  MEASUREMENTS 

5.  Henney’s  RADIO  ENGINEERING  HANDBOOK 

Special  low  price  and  easy  terms 

Bought  singly,  the  five  volumes  comprising  this  library  would  cost 
you  $26.00.  Under  this  offer  you  save  $2.50  and  in  addition  have 
the  privilege  of  paying  in  easy  installments  beginning  srith  $2.50, 
10  days  after  receipt  of  the  t^oks,  and  $3.00  monthly  thereafter. 
Already  these  hooks  are  recognized  as  standard  works  that  you 
are  bound  to  require  sooner  or  later.  Take  advantage  of  these 
convenient  terms  to  add  them  to  your  library  now. 


I 


ON-APP.ROVAL  COUPON 


McGraw-Hill  Book  Company,  Inc. 

330  Went  4Zd  Street.  New  York.  N.  Y. 

Send  the  Radio  Engineering  Library  (B  volumes)  for  10  days’ 
examination  on  approval.  In  10  days  I  will  send  $2.B0.  plus 
few  cents  postage,  and  $3.00  monthly  until  $23.50  has  been  paid, 
or  return  books  postpaid.  (We  pay  postage  on  orders  accom¬ 
panied  by  remittance  of  first  installment.) 


Signed  . 

Address  . 

City  and  State  . 

Official  Position  . 

Name  of  Company . 

(Books  sent  on  approval  in  U.  S.  and  Canada  only.) 
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xow 

AVAILABLE 


ElECTROLYTICS  Look  Alike,  BUT 


There's  a  difference  ...  in  internal  details,  chemistry,  efficiency, 
reliability,  life.  Pioneering  in  electrolytics,  Aerovox  offers  you; 

•  HiTtnctip  sealing  .  .  .  prevents  •  All  internal  parts  of  alunii- 

loss  or  atisorption  ol  moisture  nuni  .  .  .  eliniinates  eorrosion. 

.  .  .  lialaiM'eil  eondition  at  all  •  S|>e<-ial  eomposition  spaei-rs 
times.  .  .  .  uftonling  safety  against 

•  Metal  can  containers  .  .  .  bet-  surge  voltages  .  .  .  also  niui'h 

ter  dissipation  of  internal  heat.  longer  life. 

Insist  on  these  features.  Don’t  accept  paper  substitutes  of  lower 
capacity  when  Aerovox  elearolytics  offer  higher  capacity  at  lower  cost 
.  .  .  and  positive  satisfaaion. 

FREE  DATA:  ('alalog  just  off  press,  srnt  on  request. 

"  Also  sample  copy  of  monthly  Kesearrh  Worker. 

And  be  sore  to  submit  your  rondenser  problems. 


CORPORATION 


Brssklyn.  N.  V. 


— Send  for  your  free  copy  of  AmerTran’s 
neir  32~page  transformer  catalog. 

You  need  AmerTran’s  new  complete  catalog  (Bul¬ 
letin  No.  1002)  if  your  work  concerns  amplifying, 
transmitting,  or  power-supply  circuits.  It  fully 
describes : 

Standard  De  Luxe  Line — I'ransformers  and  re¬ 
actors  to  meet  all  usual  requirements  in  high-fidelity 
amplifiers;  frequency  characteristics  it  1  dB  30  to 
12,000  cycles.  (86  types.) 

Miniature  De  Luxe  Line — Light  weight  audio 
units  for  use  in  portable  amplifiers;  frequency  char¬ 
acteristics  it  1  dB  30  to  12,000  cycles.  (15  types.) 

Precision  De  Luxe  Line — Custom-built  audio 
units  offering  features  heretofore  unattained ;  fre¬ 
quency  characteristics  it  I/2  dB  30  to  16,000  cycles. 
(38  types.) 

sac  or  Line — Moderately  priced  amplifier  parts 
designed  to  give  good  performance  over  band  of  60 
to  8,000  cycles.  (45  types.) 

Transmitting  Line — A  most  complete  line  of 
transformers  and  reactors  for  rectifying  circuits. 
(55  types.) 


Ohmitc  rheostats  arc  made  to  ^ 
remain  in  service  as  long  as  Q 
the  machines  in  which  they  arc  ^ 
installed.  Their  all-porcelain  ^ 
construction,  solid  porcelain 
cores,  mctal-imprcgnatcd  ^ 
graphite  contact  shoes,  insu-  O 
latcd  shafts,  and  complete  ^ 
freedom  from  organic  mate¬ 
rials,  mean  a  real  step  forward  "H 
in  rheostat  design. These  rheo-  Q 
stab  arc  made  in  six  sizes  from 
S5  watb  through  500  watb  gjp 
and  in  resistance  values  to  ^ 
cover  any  application.  For  a  ^ 
complete  description  and  list  ^ 
of  these  modem  unib,  write 
for  Catalog  No.  1 0;  or,  if  you  Q 
give  us  the  details  of  your  ^ 
problem  we  will  gladly  sub-  ^ 
mit  our  recommendation  re- 
garding  the  rheostat  best 
suited  for  your  application. 


AMERICAN  TR.ANSF()RMER  COMPANY 


For  More  Than  a  Third  of  a  Century 


Newark,  N.  J, 


180  Emmet  St. 


MANUFACTURING  CO 
625  N.  ALBANY  AYE., 
CHICAGO.  ILL 


AMERTBAA 

TBAASFORMEBS 
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Just  Published 


Telling 


the  engineer  and  manufacturer 

what  is  being  done 

with  electron  tubes  in  industry 

—  and  how  it  is  being  done 

“The  electron  tube  acting  alone  or  in  combination  is  a  useful 
tool ;  time  alone  will  tell  how  important  it  becomes  in  indus¬ 
try,”  says  Keith  Henney  in  this  book.  He  then  describes  the 
various  electron  tubes  that  are  useful  in  industrial  operations 
and  discusses  their  applications  to  industry  in  motor  control, 
laboratory  measurements,  power  transmission,  elevator  level¬ 
ing,  counting,  sorting,  grading,  color  matching,  chemical 
and  mechanical  measurement,  process  control,  etc. 


ELECTRON  TUBES  IN  INDUSTRY 

By  Keith  Henney 

Associate  Editor,  Electronics 

490  pages f  6x9^  illustrated »  $5.00 

Engineers  and  manufacturing  executives  interested  in  cheapening  or  quicken¬ 
ing  industrial  processes  will  find  in  this  book  a  thorough  presentation  of  the 
practical  aspects  of  electronics — what  the  electron  tube  is  doing  toward  making  proc¬ 
esses  simpler,  cheaper,  safer,  and  in  making  possible  new  methods  of  control. 
Applications  of  Electron  describes  all  the  various  electron  tubes  that  are  useful  in  industrial 

Tubes  discussed  in  this  operations: 

book —  Amplifier  tubes — High-vacuum  tubes — Rectifier  tubes — Mercury  vapor  tubes — 

Vacuum  tube  voltmeters  Thyratrons — Grid-glow  tubes — Oscillator  tubes — Ballast  tubes — Voltage  and  current 

Automatic  recorders  regulators — Cathode-ray  tubes — X-ray  tubes — Photoelectric  tubes — Ionization  gages — 

Telemetering  Glow  tubes. 

Color  matching  The  book  IS  specific;  it  tells  what  is  being  done  with  tubes  in  industry  now  and 

Sorting  and  grading  how  it  is  being  done.  It  indicates  the  possibilities  of  the  extended  use  of  these  tubes. 

Door  openers  possible  cases  the  economics  of  each  application  is  discussed.  The  book  shows 

Battery  charging  much  the  electron  tube  system  costs  in  a  given  instance  compared  with  other 

Viscosity  tests  competing  systems. 

Precision  ^automatic  testing  CHAPTER  HEADINGS 

Noise  measurement  P^^damentals  of  Electronic-Tube  5.  Light-Sensitive  Tubes 


Applications  of  Electron 
Tubes  discussed  in  this 
book — 

Vacuum  tube  voltmeters 
Automatic  recorders 
Telemetering 
Elevator  control 
Color  matching 
Sorting  and  grading 
Door  openers 

Voltage  and  speed  regulation 
Battery  charging 
Viscosity  tests 
Precision  automatic  testing 
Tube  wattmeter 
Noise  measurement 
Conveyor  synchronization 
Temperature  control 
Inversion  (d.c.  to  a.c.) 
Rectification  (a.c.  to  d.c.) 
Time  delay  relays 
Welding  control 
Illumination  control 
High  speed  counting 
Flux  meters 

Testing  camera  shutters 
Register  control 
Paper  bag  manufacture 
Traffic  and  train  control 
Exposure  meters 
Illumination  meters 
Smoke  density  control 
Thickness  control 
Humidity  control 
Chemical  analysis 
Recording  wire  diameter 
Photometry 

High  speed  press  control 


r.  Fundamentals  of  Electronic-Tube 
Circuits 

2.  Thermionic  Tubes 

3.  Vacuum-Tube  Amplifiers 

4.  Gaseous  Triodes 


6.  Applications  of  Light-Sensitive  Tubes 

7.  Rectifiers,  Cathode-ray  Tubes, 
Miscellaneous  Tubes  and  Circuits 


See  this 
new  book 
10  days 
on  approval 
Send  this 
coupon 


McGRAW-HILL  ON-APPROVAL  COUPON 

McGraw-Hill  Book  Co.,  Inc.,  330  W.  42d  St.,  New  York  City 

Send  me  Henney — Electron  Tubes  in  Industry  for  10  days'  examination 
subject  to  approval  or  return.  Within  10  days  of  receipt  I  will  send 
$6.00,  plus  a  few  cents  for  postare  and  delivery,  or  return  the  book 
postpaid.  (We  pay  postage  on  orders  accompanied  by  remittance.) 


City  and  State 


(Books  sent  on  approval  in  U.  S.  and  Canada  only.)  F-lr  12-34 


I  CANDOHMS  I 

1  ARMOURED  WIRE  WOUND  RESISTORS  | 

I  WILL  LOWER  YOUR  COSTS  | 

I  OVER  EIGHT  MILLION  IN  USE  } 

I  MAY  WE  SAMPLE  AND  QUOTE  | 

I  THE  MUTER  COMPANY  I 

I  1255  So.  Michigan  Awe.,  Chicago  | 

I  _ I 

. . . 


i^nOTO  Et.Ei'TRIV  rKLM.S? 

I'his  orK">ni/atioii  specializes  in  the  manufacture  of 
photo  electric  cells  and  other  similar  products.  \Vc  are 
a  favorite  source  of  supply  for  those  “hard  to  get’’  spe¬ 
cial  vacuum  devices. 

Most  sound  equipment  manufacturers  and  hundreds  of 
the  foreim)st  industrial  organizations  use  Chyi'KON 
photo  cells — the  world's  finest  hy  test! 

If  you  have  a  photo  cell  or  vacuum  device  problem, 
come  to  us;  we  can  probably  be  of  invaluable  assistance. 

Write  for  uur  new  terhnirsi  hiilletin 
It  is  interrNlinK. 

CONTINENTAL  ELECTRIC  CO. 

First  and  Illinois  Sts.,  Charles,  111. 

Cable  Addreas:  Continental 
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1  BRUSH 

SOVNDCELL  | 

1  MICR 

OPHONES  1 

• 

Six  models  for  high  fidelity  f 
recording,  reproduction  and  | 
measurement  of  sound.  | 

1  Write  for  litereture. 

No  cavity  resonance — no  dia-  I 
phragm.  No  delicate  adjust-  | 
ments  or  moving  parts.  No  | 
distortion  of  the  wave  front.  | 

1  THE  BRUSH  DEVELOPMENT  COMPANY  [ 

1  E,  40th  and  Perkins  Ave.,  Cleveland,  Ohio  1 

MIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIICIMIIIIIIIIIIIIIIHIIIIIIMUIIIIIIIIIIIIIIIMIIIIIMIIIinillllllMIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIMIlf: 

NEW  C-B  P  recision  Instruments 

•  CATHODE  RAY  —  Complete  oscilloscope  and  oscillograph 
equipment  is  now  available  in  new,  more  convenient,  easily  portable 
form.  Write  for  new  low  prices  and  descriptive  bulletin. 

9  AUDIO  OSCILLATOR — Model  OB  Beat  Note  Audio  Oscil¬ 
lator  covers  from  70  to  IS, 000  cycles,  continuously  variable,  hand- 
calibrated  on  Cathode  Ray  Oscilloscope.  Stable — easy  to  operate 
Write  for  descriptlvii'  literature. 

•  R.  F.  OSCILLATOR  —  Model  OC  All-Wave  Test  Oscillator. 
SO  kc.  to  30  me.  continuously  variable  on  fundamental  wave  No  skips. 
Dual  attenuators  for  high  and  low  output.  A.C.-D.C.  line  operated. 
Low  price.  Write  for  full  details. 

Write  for  literature  and  prices 

The  CLOUGH-BRENGLE  Co. 

1132  W.  Austin  Ave.  Chicaso,  U.  S.  A. 


<iinimHiiiiiiiiiiiiwwiiiiiiiiiiiiiiiiiiiiiiiiiiwiiiiwiuiiiii!wiiiimuiiiiimweiHiMiiiiiiiiiiiniiiiiiiniii'niii—>:*twwimiMi 


EMPLOYMENT  :  BUSINESS  :  OPPORTUNITIES  :  EQUIPMENT— USED  or  SPECIAL 

DISPLAYED— RATH  PER  IRCH: 

1  inch  . $6.00 

2  to  3  inebea . 4.76  an  Inch 

4  to  7  inchea .  4.60  an  in^ 

OlAar  spacts  and  contract  ratea  on  roQuaat. 
An  advertitino  inch  la  measured  rertlcally 

on  one  nolumn.  3  columna — 30  Inches— 
to  a  pace.  ■. 

COPY  FOR  NEW  ADVERTISEMENTS  RECEIVED  UNTIL  3  P.  M.  ON  THE  6TH  OF  THE  MONTH  (Elect) 


UNDISPLAYED — KATE  PEE  WORD 
Poaition*  Wanted.  6  cents  a  word,  minimum 
$1.00  an  Insertion,  parable  In  advance. 

Poeitione  Vacant  and  all  other  clasal&ca- 
tiona  10  centa  a  word,  minimum  charge 
$2.00. 

Propoeale.  40  centa  a  line  an  Insertion. 


INFORMATION: 

Box  Numbere  in  care  of  our  Nesr  York. 
Chicaco  or  San  Francisco  offices  connt 
10  words  additional  in  undisplared  ads. 
Replies  forwarded  without  extra  charfe. 
Otecount  of  10%  If  full  parnient  la  made  in 
advance  for  four  consecutive  insertions  of 
undisplared  ads  (not  Includinr  proposals). 


K- 


SAVE  MONEY 

1  Surplus  Machine  Serews  and  Insnlated  Wire 
all  types  and  sixes. 

i  Several  Stimpson  Byeletter^  and  Kisler  Spot 
Welders. 

Send  ue  itour  retruir entente. 

SURPLUS  PURCHASING  CO. 

60  West  3rd  St..  New  York  City  | 

Phone  Algonquin  4-8133  1 


HIGH  GRADE  NEW  AND  USED 

i  ELECTRON  TUBE  EQUIPMENT  | 

Write  t»r  BrdUttn  Btumiag  Bmringe 
Prom  t0%  to  80% 

EAHLK  BNGINEERINO  CORPORATION 
:  Speelallit*  In  Equipment  and  Uetbods  tor  ths  : 

Msnufteturo  of  Neon  Tabes,  Bsdlo  Tubes.  Incan-  i 
i  descent  I^mps,  Photo  Cells.  X-rsy  Tubes,  stc.  i 
360  Manhattan  Avs..  IJnleM  City,  N.  t. 


I  WILL  PAY  CASH  FOR  STANDARD  60  OR  i 
H  100  WATT  W.E.  OR  R.CA.  BROADCAST  I 
i  TRANSMITTER  WITH  OR  WTTHOCT  I 
\  POWER  SUPPLIES  AND  MICROPHONE  I 
\  EQU1P.HENT.  SEND  FULL  DETAILS  AT  1 
i  ONCE  TO  I 

I  NORTHWESTERN  TELEVISION  INSTITUTE,  INC.  I 

;  HI  SOUTH  SEVENTH  STREET.  MINNEAPOLIS.  MINN.  \ 


Air  Blowers 
Vicuum  Pumps 
Aspirators 
Oas  Boosters 
Spot  Welders 
Qts  Burners 
Accessories 


EQUIPMENT 

MBW - BaeONOmONBD 

tor  making 

aLBCTBOHIO  TCBBS.  BADIO 
TCaaS.  IHOANPBSCBNT 
LAMPS.  NBOH  SIOHS 
AND  SIMILAB  PBODCOTB 


FUra 

Stem  1 
Winding  I 
Sealing  i 
Exhaust  i 
Basing  1 
Machlnst  i 


EISLER  ENGINEERING  CO. 


rsi  So.  IStb  St.,  Newark.  N.  J. 


A  Neiv  Service  for  I 

xixD  Users  | 

Have  your  tubes  converted  | 
to  Modern  Type  with  1 
Graphite  Plate-Mesh  Grid  j 
and  Thoriated  Filament.  1 


EXPERT  REPAIR  SERVICE 

Microphonei.  meteri,  broadctitlng  equipment, 
electronic  deTicet,  instrumenti — repaired  promptly 
;  Low  pricee.  Batlmates  on  request.  We  are  de« 
•IfDeri,  enslneers  and  manufacturers  of  Sound  and 
:  ( ommunicatlona  Equipment;  Carbon  and  Con* 
denser  Microphones:  Ampllflera:  Radio  Transmit* 
ting  Aecesaoriet;  Special  Multlrange  and  High 
*,oltage  Meters  and  Electrical  Teatlng  Equipment. 
:  Conauiting  Electrical  and  Radio  E^lneert. 

:  SOUND  ENGINEERING  Csrs..  INI  Kiaiis  SI..  CMcs|S.  III. 


I  All  types  of  High  Grade  New  and  | 
I  Used  Equipment  for  the  manu-  | 
I  facture  of  Electron  Tubes.  | 

Lowest  priers  on  the  market.  | 

AMERICAN  ELECTRICAL  SALES  CO. 
i  65  East  8th  St..  New  York.  N.  Y.  I 

I  Ctble  Address  “AMELSACOMP-NEW  TORK”  1 


YOUR  INQUIRY  INVITED 


I  NATIONAL  RADIO  TUBE  CO.  j 
I  loc-  I 

I  3420  18th  St.  San  Francisco,  Calif.  | 
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Your  NEW  1935 

Midgets  and  Auto  Radios 


The  Voltage 
you  want 

when  you  want  tt 


Now’s  the  time  to  test 
new  construction  and 
study  costs 


Ayr  AINS-OPERATED  laboratory  voltage  sup- 
plies  are  always  fresh — ready  to  deliver  full 
voltage  and  current.  They  are  especially  valuable 
to  the  laboratory  using  current  only  occasionally 
— there  is  no  deterioration  when  not  in  use.  The 
cost  is  turned  off  with  the  current. 


A  wide  open  opportunity  is  offered  NOW  for  inten¬ 
sive  and  productive  engineering  research  on  your 
new  midgets  and  auto  radios. 

In  view  of  the  immediate  problem  of  improving  1935 
set  performance  in  the  face  of  rising  material  costs, 
may  we  suggest  you  make  a  thorough  investigation 
of  Goat  Form-Fitting  Tube  Shields. 

a  These  modern  tube  shields  have 
already  been  widely  accepted  by 
leading  radio  manufacturers, 
because  they  provide  effective 
shielding  at  low  cost. 

Our  engineers  wdll  gladly  give 
you  the  benefit  of  their  experi¬ 
ence  in  modern,  economical 
shielding.  You’ll  find  our  new 
bulletin  of  assistance  in  develop¬ 
ing  a  technically  correct  chassis. 
Write  for  a  copy. 


ADJUSTABLE:  The  two  power  supplies  de¬ 
scribed  here  possess  a  new  feature  of  great  value — 
voltage  is  adjustable  over  wide  limits.  By  use  of 
the  General  Radio  VARIAC  this  feature  is  gained 
without  impairment  of  regulation.  The  voltage 
you  require  at  the  current  you  require  within  wide 
limits  is  thus  obtainable. 


TYPE  672-A:  High  voltage— JOO  v  at  150  ma. 
400  V  at  no  load. 

Bias — 100  T,  2  ma. 

Heater — 45  w  at  2.5  v  and  6.3  v. 


*«'£LD; 


Goat  Form-Plttinc  Tube 
SUeldi  and  Ground 
Clips  are  ariilible  (or 
all  types  of  tubes.  i 


Price 


TYPE  673-A:  High  voltage — 1500  v  at  150  tna, 
2000  v  at  no  load. 

Heater — 65  w  at  10  r  (center-tapped) 


RADIO  TUBE  PARTS,  Inc 
314  Dean  Street 
Brooklyn,  New  York 


Described  in  Bulletin  EX-3409-E 


General  Radio  Company 

Cambridge,  A  Massachusetts 


December,  1934  —  ELECTRONICS 
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GENERAL  m  ELECTRIC 


LIGHT-SENSITIVE  DEVICES 

FOK  rii«:iii»‘«*rs  aiul  s<‘iriitists  in  the  application 

of  light-sensitive  tubes  to  iiulustrial  ami  experimental  prob¬ 
lems,  (General  Klectric  offers  a  complete  line. 


Kacb  of  the  types  available  is  designed  for  long,  trouble-free 
service,  and  bigb,  uniform  sensitivity.  Vkitli  (i-E  tubes,  suc- 
<*essful  performance  is  assured,  for  they  are  built  to  meet  tbe 
most  exacting  requirements  of  laboratory  or  factory. 


Standard  (»-E  Tubes 
For  Lifcht-Seiisitive  l)evi<*es 

t>enrral-piirp<H«e  hi|Eh-vaciiiiiii  phot«»- 

IiiIm*  —  PJ-22 

(>enrral-pur|MMie  ^aK-lille«l  pliololiilM' — 
PJ-23 

Variahle-reMiHlanre,  Heleiiiiini,  lighl-scn- 
nitive  lube  —  FJ-.'I  I 

I'ltra-violel,  (|iiarl7.*l>iilb,  hif;h>va<'iiiini 
ph«»t«»lul>e  —  FJ-76 

Small,  high-MeiiHilivily,  vaeiiiim  pliol«»- 
lube—  FJ-1 1  t 


Further  details  about  (i-E  light-sensitive  tubes  will  be  sent  at 
your  request.  At  the  same  time,  if  you  desire  information  con- 
cernimr  other  (i-E  tubes  for  rectilication,  control,  amplification, 
measurement,  etc.,  our  specialists  will  gladly 
supply  it.  When  writing,  please  use  your  firm’s 
letterhead,  or  mention  your  technical  affili¬ 
ations.  Address  the  nearest  G-E  office,  or  Gen¬ 
eral  Electric,  Dept.  6A-201,  Schenectady,  X.A  . 


)XK'S  —  nirriiihcr.  1^34 


MATERIALS  USED  IN  RCA  RADIO  TUBES 


LEAD  ACETATE-tdALACHITE  GREE N  •  G LYCE Rl N E  •  ZINC  CHLORIDE  -  IRON 


MARBLE  D'’ST*WOOD  FIBER- STRONTIUM  NITRATE-  LEAD  OXIDE  -  ZINC  OXIDE 


LAVA-MICA-TIN-SODIUM  CARBONATE  -  SODIUM  NITRATE  •  SILVER  0X1  DE 


BARI U  M  CARBO  NATE 


STRONTIUM  CARBONATE 


CALCIUM  CARBONATE 


AMMONIUM  CHLORIDE 


POTASSIUM  CARBONATE 


ISOLANTITE 


MOLYBDENUM 


PLATE 


Diameter 
gauged  to 
0.002  inch 


GRIDS 


Diameters 
measured  to 
0.001  inch 


CARBON 


CATHODE  COATING 


Weight  variation 


CATHODE -SLEEVE 
WALL 

Approximately 
0.002  inch  thick 


CHROMIUM 


less  than 
0.00007  oz. 


CALCIUM 


PHOSPHORUS 


TUNGSTEN 


MAGNESIA 


AIR  PRESSURE 


MERCURY 


HEATER  WIRE 


BULB 


Inspected  under 
polarized  light 
for  strains 


Diameter  does 
not  vary  more  than 
0.00002  inch 


Th*  oboT*  is  a  pag*  from  the  new  160-page  edition  of 
the  RCA  Radio  Tube  Monual,  Technical  Series  RC-12. 
The  new  Manual  contains,  besides  technical  data  on  aU 
RCA  receieing  types,  thoroughgoing  discussions  of  the 
characteristics,  application,  instollotion.  testing  and  cir¬ 


cuits  of  radio  tubes.  Single  copies  will  be  sent  free  in 
response  to  requests  from  qualified  engineers  and  ex¬ 
perimenters.  Please  indicate  your  business  connec¬ 
tion.  Address  Commercial  Engineering  Section.  RCA 
Radiotron  Company.  Inc..  Harrison.  N.  J. 


MAGNESIUM 

ROSIN 


I  NE  •  PORCELAIN  -  PETROLEUM  J  ELLY  •  ZINC 
^UM  FLUORIDE  •  RESIN  (SYNTHETIC)  •  ETHYL  ALCOHOL 


ARGON 

COBALT 

NICKEL 

SlUCON 


000,000,000  that 
of  atmospheric  pres¬ 
sure  at  sea  level 


BARIUM 

NITRATE 


Qases  Used  in  ePifCanufaccure 

NEON  -  HYDROGEN  -  CARBON  DIOXIDE  —  ILLUMINATING  GAS 
HELIUM  -  ARGON  -  NATURAL  GAS  —  NITROGEN  —  OXYGEN 

Elements  Entering  into  the  a^anufacture 

—  ALUMINUM  -  BORON  —  BARIUM  -  CAESIUM  —  CALCIUM  —  COPPER  —  CARBON  -  CHROMIUM  -  CHLORINE 

—  HYDROGEN  —  HELIUM  —  IRIDIUM  —  IRON  —  LEAD  —  MAGNESIUM  —  MERCURY  -  MOLYBDENUM 

—  NEON  —  NITROGEN  —  OXYGEN  —  POTASSIUM  —  PHOSPHORUS  —  PLATINUM  —  SODIUM  —  SILVER 

-  STRONTIUM  —  TUNGSTEN  - THORIUM  - TANTALUM  — TITANIUM  — TIN  —  ZINC  — RARE  EARTHS 


GRID  WIRE 


Diameter  does 
not  vary  more  than 
0.00009  inch 


